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Northern District of jXew-York, to wit: 

"DE it Remembered, That on the tenth day of April, 
. (J in the forty-fourth year of the Independence of the 

^' ^' United States of America, A. D. i8ao, WILLIAM S. 
PARKER, of the said District, hath deposited in this 
Office the title of a book, the right whereof he claims as pro- 
prietor, jn the words, following, to wit : 

" Index to the -Geology of the Northern States, with transverse 
" sections, extending from Susquehanna river to the Atlantic, 
** crossing Catskill mountains. To which is prefixed a Geologi- 
^ ** cal Grammar, by Amos Eaton, A. M. Lecturer on Natural 
*' History and Chemistry in the Troy Lyceum, Professor of Bot- 
" any in CastletoD Alcdical Academy, Member of the American 
(* Geological Society, and Corresponding Member of the New- 
" York liyceum of >Iatural History. Second Edition, wholly 
** writttn over anew. " Systems of Natural History, however vo- 
" luminous, arc but Indexes to the great book of Nature." 

In conformity to the act of the Congress of the United States, 
icntitled " An act for the encouragement of learning, by securing 
the copies of Maps, Charts, and. Books, to the authors and pro- 
prietors of such copies, during the times therein mentioned ;*' 
and also, to the act, entitled " An act, supplementary to an act, 
entitled * An act for the encouragement of learning, by securing 
the copies of Maps, Charts, and BooVs, to the authors and pro- 
prietors of such copies, during the times therein mentioned,* and 
extending the'benef>ts thereof to the arts of designing, engraving 
and etching historical and other prints.'* 

RICH*D. R. LANSING, 
Clerk of the. Northern District of New-York. 



yflA. S. PARKER, PBINIKK. 



'^ To George Gibbs, Esq. 

FIRST VICE-PRESIDENT OF THE AMERICAN GEOLOGI- 
CAL SOCIETY, &C. &C. 

r HAD been struggling for several years against 
difficnlties almost insurmountable, in the pursuit 
of knowledge in the Mineralogical department of 
Natural Science, before I placed myself under the in- 
struction of your learned and indefatigable friend, at 
your splendid cabinet in Yale College. Eyen then I 
felt myself lost as it were, at my first entrance, in a 
vast wildernt^ss of science. But in the course of offb 
year, that systematic order became manifest, which 
pervades your august assemblage of representatives 
from aU the interesting mineral districts on ouv 
planet. 

Id this treatise I have endeavored to contribute 
'' a mite" in aid of your grand scheme for facilitating 
the study of North American Minerals. If you think 
it is calculated to aid the student in this pursuit, I 
shall expect a due share of your patronage. But if 
you find, that I have misconceived the interests of 
the science, it will be your duty to interfere and save 
the Republic of Letters from the evils of being mis- 
led by '* blind guides."- 

« 
With a high sense of my obligations to you, in 

common with every American who regards the in- 
terests of science, I subscribe myself 

Your devoted humble servant, 

AMOS EATON. 
Troy, J^eW'York, May 3, 1820. 
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TROY LYCEUM. 

MAY 1, 1820, 

THE Committee appointed to examine the manu«s 
script of the second edition of Mr. Eaton's Index to 
the Geology of the Northern States, and to advise 
and direct respecting its puhlication, report : 

That, in the opinion of the Committee, it con- 
tain^ a valuable record of geological facts, and a 
system of North American Geology supported by 
those facts. Thereupon it was 

Resolved^ That this Society do adopt Mr. Eaton's 
!."^5Z to the_ Geology of the Northern States, as, a 
system of North American Geology. 

Resolved^ That, as the most important materials 
embraced in it have come under the immediate ob.n 
servation of this Society and its members, it is re- 
commended as AN AUTHENTIC RECORD OF GEOLOGICAL 
FACTS. 

DAVID BUEL, Juh. 

2d Fice-Presidet^y 
CHAS. H. MERRITT, 

Recording Secretary y pro, tem* 
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PREFAeE. 



XHE first edition of this Treatise Was iDtended 
for my pupils, as an Index to the localities where 
they were to look for specimens to illastrate this 
branch of Natural Science : not, however, without 
the expectation that it would fall into the hands of 
many others. It was then a matter of doubt, whe- 
ther I was to expect severe criticism or total 
neglect. It now appears, that learned geologists 
were inclined to give me more credit^ than I had a 
right to claim.* While some others, who derived 
tbeir small stock of geological knowledge entirely 
from my labours, make a great display, without so 
much as ^ticing my little book or its author. 

* See American Journal of Scieoce, North American Re- 
view, New-York Monthly Magazine, &c. 
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?i "^ PREFACE* 

Tlw first edition contained many errors. In tratb 
(he. errors are so numeroas, that I shall not attempt 
to point them out. But I shall treat the subject as I 
now understand it ; without detaining the reader 
with anj apologfes for former mistakes. I am very 
willing it should be said, that, *' as this was the first 
'^ attempt at a general arrangement of geological 
'* strata in North America, much- allowance should 
^< be made." I should not, however, feel greatl;f 
mortified, if closet critics should object to my plaia 
unvarnished ** matter of fact" method ; and even if 
the more able theorists should accuse me of placing 
too much confidence in my own observations and 
opinions. I now answer them all at once. Go to 
the localities to which my Index refers you, and let 
Nature herself decide our controversies. 

With respect to the theoretical part, as far as t 
have given in to any theory, it is to that of Werner, 
with the improvements of Cuvier and BakewelL* 
But I hope I have no where compelled &ct to bend 
to any theory. I expect to be censured for reject- 
ing so many of the strata^ wI4ch are given by Euro- 
pean geologists. My reply w a short one-^/ilo not 

* It is much to be regretted, that BakeWttt U not yet re- 
printed in America. 
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insert them^ becaute I cannot Jind them,* IfHtnre 
dkcoveries bring more strata to our knowledge, tlMqr 
Trill be adopted of course. It is certainly most ad- 
visable to begin with those only, wUch have been 
clearly ascertained ; and calculate to increase our 
list, when we shall be authorized by facts* 

As the arrangement adopted in this work is wholly 
founded upon my own observations^ it will be proper 
to mention some of the leading localities by which 
1 was governed. I have attentively examioed most 
of the western towns in Massachusetts, and a large 
portion of the eastern ; every county in Connecti- 
cut ; and the southwestern part of Vermont. Also, 
all that portion of the state of New- York, which lies 
between the west bounds of Massachusetts and the 
Susquehanna river ; embracing the whole extent of 
the Catskill mountains* Most of the counties of 
Saratoga, Schenectady, Renssetaer and Albany, I 
iiave repeatedly examined with very particular at- 
tention. The district of country, which I have 
attentively studied for the last four years, is about 
one hundred and fifly miles in breadth ; through the 
souUiertl part of whicti runs the 42d degree of north 

* M*Clure says : ^ Many names I do not use ; because I 
never met wiib them.** 
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latitude, and it estenda very oearly from the Tlst to 
tbe 76th degiee of west longitude. I have also 
taken a hasty sarvey of the southern part of the 
state of New-York. My journies on foot, while ia 
search of geological facts, will now exceed tiro thou- 
eaad miles ; leaving out of the account all my es- 
cursiona in the vicinity of Troy and Albaoy, and 
more than another thousand of carriage and water 
travelling- -« 

Though 1 repose perhaps an unwarrantdble de- 
gree of confidence in the arrangement of strata 
which I have adopted, more especially since it has 
heeo confirmed by the reseafchea of so many mero- 
t bers of the Troy Lyceum and others ; yet I am pre- 
pared to adopt any amendments which future dis- 
coverieB shall warrant. 

It is not pretended that many principles absolutely 
new will be developed in this work. Nothing more 
is promised, than a faithful application, to North 
American Geology, of those principles which have 
been brought to light by tbe researches of the learn- 
ed geologists of the old and new world. The Pre- 
sident of the American Geological Society, William 
M'Clure, Esq. has already struck out tbe grand out- 
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line of North American geographical geology. Tte 
first Vice-Presideot, Col. G. Gibbs, hag collected 
more facts and amassed more geological and minera- 
logical specimens than« any other individual of the 
age. The second Vice-President, Professor Silli- 
man, his learned and indefatigable colleague in 
these labors, gives the true scientific dress to all the 
naked mineralogical subjects, which are furnished to 
his hand. The third Vice-President, Professor 
Cleaveland, is successfully employed in elucidating 
and familiarizing those interesting sciences ; and 
thus smoothing the rugged paths of the student. 
Professor Mitchill has amassed a large store of ma- 
terials, and annexed them to the labors of Cuvier 

1. • 

and Jameson. But the drudgery of climbing cliffs 
and descending into fissures and caverns, and of tra- 
versing, in all directions, our most rugged moun- 
tainous districts, to ascertain the distinctive charac- 
ters, number and order of our strata, has devolved 
on me. I make no pretensions to any peculiar quali- 
fications, other than that bodily health and constitu- 
tional fitness for labor and fatigue, which such an 
employment requires. . . 

T\ie short courses of Geological Lectures, which 
{ have given in the villages and towns situated In 
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▼ariou» parts of this district, have* afforded me many 
advantages. Mere than one thousand of my.pnpils 
reside within its limits, many of whom have collect- 
ed very interesting materials in aid of my pur^ 
pose* 

I have prefixed a concise grammar of geology for 
the benefit of students. This I have accommodated 
to my views of North American geology. 

I consider nothing in geology entitled to much 
confidence, which is purely theoretical. But 1 am 
willing to be held as pledged for every fact given 
as such in this Index ; unless there are cases (which 
I hope are few) where I misjudged respecting the 
naipe ov character of a mineral or stratum. 

Since the scientific world T^ill no longer en- 
dure geological reveries and speculative dreams, it 
becomes necessary to cite the authority by which 
every position id supported. This renders a mul- 
titude of names of persons and places indispensable. 
I am sensible that a treatise defaced with so many 
proper names has a forbidding aspect ; but without 
them it would appear to be a record of assertions 
ri^ther than a record of facts. 
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A distinct treatise on the geology of our district is 
still wanted ; and it is to be hoped that it may ere 
loog appear. I mean a treatise on the local forma- 
tions. Scboolcrafl's View of the Lead Mines of 
Missouri is a sample of that kind of research, which 
aboald engage the attention of at least one expert* 
enced geologist in every state.* 

* I have Utcly received a letter from Dr. H. H. Hayden of 
Baltimore, hf whieh I am happy to learn, that he has pre- 
pared a volume of essays on several geological subjects, which 
18 soon to be published. This information must be highly 
gratifying to those who have heretofore been instructed by 
his labors. 
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p Both plales are to be put in u maps are eel 
in an Atlas. They are of a t^ize Jast sufficient to 
make two leaves equal to the leaves of the hook, 
provided the slips of paper to mbich they are attach- 
ed are so narrow as to bring the middle of the plates 
near the back. 

Plate I, must follow this page. Plafe IL must fol- 
low the Explanation? on page 3S0. 
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EXPLANATION OF PLATE F. 



r OR the convenience of learners, I fhatU 
adopt the following theory* 

That at the creation, the materials conflltii- 
ting the earth were finely comminuted and 
mixed with water, fo as to form the chaotip. 
pafte. That thefe materials united together by 
attradion of cohefion or ap;gregation, and fet- 
tled down towards the center in layers arranged 
nearly in the order of their fpecific gravities."*^ 

^ It has been dcmonftrated by Dr, Maflcilme and otliers, tha^ 
^)iat i< below the granite all taken together is about Brc times 
^ heavy as a globe of water of the fame bulk, or has about doub- 
w tne fpecific gravity of the granite and all above it. The proof 
*f this fadl is founded on the deviation of a pluni'line frona a 
<nie perpendicular, when fufpended by the fide of an infulated 
BODDtain of naked rock. The fpecific gravity of the mountalo 
**y be afcertained by adlual trial of average l^cimcns from 
it> Its cable feet may be foundl by meafurie) And the cubic 
^ contained in the earth may alfo be fbund by calculitloau 
^ dcfittimi of the pIum-liDt ihonld be as the c«bic feot of die' 
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M EXPLANATION OF PLATE L 

Confcquently concentric hollow fpheres were 
formed, enclofing each other like the coats of 
an onion. Thefe are reprefented by Fig. u 

• 

The Granite is denoted by No. i, Gneils 2, 
Hornblende rock 3, Mica-flate 4, Talcofe rock 
5, Granular limeftone 6, Argillite 7, Metallife- 
rous limeftone 8, Graywacke 9, Red fandftone 
1 o. Muddy waters furrounding the eanh 1 1 . 
The four outer ftrata called traiiiition rocks, 
were formed after fome marine animals were 
created ; as fuch animals are now contained in 
vthem, in a ftate of petrifaftion. 

The outer rocks, denominated fecondary, 
which fometimes contain petrifaftions of ovgaiu 
ized beings, which inhabited dry land, are of 
more recent formation and not reprefented in 
the figure. In a very early ftate of the earth 
there were probably many local formations un- 
der water fuch as Superincumbent rocks, AUu- 
vials, &c. 



mountain to the cubic feet of the earth. But it turns out to be 
but half as much as it fhould be. when the fpecific gravity of the 
rock is two and a half. Therefore the earth is fives 
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That in due time fome force (perhaps the 
expanfion of fteam by the agency of the inter- 
nal heat of the earth) was exerted beneath the 
granite, fuiBcient to overcome the weight and 
ftrength of the granite and of all the rocks out- 
fide of it. That this force, extending around 
the earth between the granite and the unknown 
ftratum . next beneath it, at length barft iorth 
driving the granite through the outer (Irata ia- 
feveral places, and thereby raifing up their 
broken edges into a highly inclined pofition. 
By this procefs iflands, or even continents, of 
rocks, and perhaps fupporting fome fubmarin? 
foils, were railed out of the waters hitherto ^p- 
veloping the earth. 

That the uppermoft of the elevated ftrata^. 
being nioft expofed and of a foft texture, fooa 
crumbled down and formed foils fuitable for 
the produftion of vegetables and the habitation 
of animals. Thefe organized beings were fre- 
quently fwept into the fea and fometimes inter- 
mixed with marine relics. From continued 
abrafionsr and difintegration rocks above and 
below the waters were reduced to pebbles, fand 
and pafte, from which new rocks w€re formed. 
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Thefe mod recent rocks entombed both marine 
and land relics. After a further fubiidence of 
the waters many of thefe rocks were left bare 
alfo ; which are now called Secondary rocks.* 

That the rents made by the grand explofion, 
which firft upturned and disfigured the rocky 
cruft of the globe, were in a north and fouth 
tlireftion. That thofe, croffing the 42nd de- 
gree of north latitude, were principally made 
at the Pyrenees and Alps in Europe, Caucafu^ 
Tartai7 and China in Afia, Rocky Mountaia 
and New-England in America. They are rc- 
prefented in Fig. 2. 

llie north and fouth rents now conftitute 
the central lines of the leading ranges of pri- 
mitive rocks, from which the feries of rock 
llrata are reckoned. Other more limited ex- 
jilofions, called volcanoes, have frequently oc- 
cured j which, with inundations and other 
caufes, gave rife to many local formations. 

Figure 3. reprefents a feftion of fecondary 

* Have pctri factions of dry'land animals or plmts been foiiud 
in rock (Irata hij^hly elevated ? 
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countiy, where all the old and new ftrata are 

fuppofed to be prefent. 

« 

Whether thb theory accords with the real 
origin of the prefent (late of things or ndt, is 
immaterial. It is introduced folely for the 
purpofe of aiding the memory in ftudying the 
ftrata, which we know do exift. It is prefer- 
red for this ufe ; becaufe it is more fimple 
and feems to accord with more phenomena, 
than- any theory hitherto fuggefted. 
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ALPHABET. 

■ 

1 HOSE, who are unacquainted with Min- 
eralogy, can make no progrefs in Geology, 
without a familiar acquaintance with nine ho- 
mogeneous minerals. Every flratum confifts 
of one or more of thefe nine minerals ; therefore 
they are aptly denominated the Geological Al- 
phabet. They are, i. Quartz, 2. Felfpar, 
3. Mica, 4. Talc, 5. Hornblende, 6. Argillite, 
7. Limeftone, 8. Gypfum, 9. Chlorite. 

I. Quartz. When held between the eye 
and a window, it refleds light fomewhat like a 
polifhed piece, of cold tallow. This is called 
its luitre* On attempting to fcratch it with a 
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penknife, the metal will leave a trace on it,i 
and it will not be fcratched. It is commonly i 
glafs-colour, but it is often milk-white, reddifh, 
and of various other colours. Quartz confifts 
of about 93 per cent fiiex, 6 alumine or clay, 
1 lime, befides 2 or 3 per cent of water in a 
folid ftate. 

II, Felspar, or Feldspar. Its luAre is ■ 
peculiar ; but it in fome meafure refembles that " 
of a broken edge of china ware. It may be ' 
fcratched with a knife. Its colour is generally > 
white or flefti-coloured. It is beft afcertained 
when in the ftate of a rock aggregate by pro- 
curing an outfide fragment, which had been 
long expofed to air and moifture. In this ftate 
it always affumes a peculiar tamilh, of a yel- 
iowifli hue. Felfpar confifts of about 63 per 
cent filex, 1 7 alumine, 1 3 potalb, 3 lime, i iron, 1 ' 
3 water. 



UI. Mica. It is always in ftiining laminae 
or fcales. It is every where known by the im- 
proper name of ifmglafs. The fcales are aU 
ways elallic. It confifts of 48 per cent Ulex, 
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34 alumine, 9 potafh, 5 iron, i manganere, 
3 water. Black mica contains 22 per cent iron. 

IV. Talc. It often refembles mica ; but 
ean readily be diftinguiflied from it by being 
aon-elaftic. Take a fmall fcale or fibre of it 
in a pair of tweezers, put it under a magnifies 
and bend it with the point of a fine needle. If 
it remains as it is bent, it is talc ; if it fprings 
back it is miSca. It always gives a rock the unc- 
tuous or foapy feel. It confifts of 62 per cent 
filex, 27 magnefia, 2 alumine, 3 iron, 6 water. 

V. Hornblende. It is the tougheft of all 
earthy minerals. Generally it prefents a kind 
of confiifed fibrous ftrufture. It may be fcratch- 
ed with the knife. The colour is always green- 
iih, brownifh or black. Sometimes it appears 
in black fcales, refembling black mica to the 
naked eye. But under the magnifier it differs 
materially. It confifts of about 42 per cent 
filex, 1 2 alumine, 1 1 lime, 3 magnefia, 30 
iron, I manganefe, i water._ 

VI. Aroillite. This needs no defcrip- 
tion. The common roof-flate and the flate ns- 
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ed for cyphering in fchools are good fpecimensa 
It confifts of about 38 per cent filex, 26 alu- 
mine, 8 tnagnefia, 4 lime, 14 iron^ iq. of pot^i 
afh, foda, manganefe, water, &c. 

VIL Limestone. Common marble af- 
fords good fpecimens. It fliould be tefted by 
a drop of muriatic, nitric or fulphuric acid, 
which /will caufe an efFervefcence or bubbling, 
it confifts of 57 per cent of lime, 43 of carbo- 
nic acid* Sometimes it is coloured with iron 
and often contains a little filex and alumine. 

VIII. Gypsum. Common plaifter of PariV 
It will not efFervefce with acids and is generally 
fofter than limeftone. It confifts of 32 per 
cent lime, 46 fulphuric acid, 2 2 water. 

IX. Chlorite. It is a little harder than 
talc, but may be fcratched with the finger nail. 
Under the magnifier it appears like a compaft 
mafs of fine green fcales. When breathed on 
it gives an odour in fome meafure refembling 
clay. Its elementary conftituents are variable^ 
They will average about 40 per cent filex, 23 
alumine, 1 8 magnefia, 1 5 oxid of iron, 2 lime, 
2 water. This is the leaft important of the 
whole ninct 
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After ftudents can readily recognize thefe 
nine minerals, they fhould be exercifed in 
pointing them out in their various ftates of ag- 
gregation. They will foon be enabled to fpeU 
out any rock with facility. 
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CLASSES. 



The exterior rind of the earth is divided in- 
- to five clafies. 

CLASS I. 

PRLMmVE ROCKS. 

Thefe are the iix kinds, which, while they 
remain in their original pofitions undifturbed, 
are the loweft with which we are acquainted. 
They are diftinguifhed from all the rocks of the 
other clafles by their being always deftitute of 
organic relics, or the petrified remains of ani- 
mals and vegetables. They appear to have 
been originally formed in horizontal ftrata ; 
and afterwards to have been forced upwards, 
in fome parts of the earth, by a power exerted 
beneath them, refembling in its effeds the e^ 
panfion of fteam by heat. Thefe ftrata, when 

c 
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thus forced up, moftly approach a vertical po- 
fition. In North America this clafs of rocks 
appears in North and South ranges. 

CLASS H. 

« 

TRANSITION ROCKB. 

Thefe are the four kinds, ix^hich reft imme* 
<jiately upon the primitive clafs, or incline 
againft its fides. They are diftinguifhed from 
the rocks of the priijiitive clafs -by their contain- 
ing organic relics. And they are diftinguiihed 
from the fecondary clafs by their containing no 
petrifaftions )>ut thofe of marine origin. 

ex. ASS ni. 

SECONDARY ROCKS. 

Thefe are the four kmds, whiqh are the up 
permoft in the feriss of regular rock ftram. 
They are diftipguiflied from the two preceding 
claljbs by their containing, not only marine pe- 
trifaftions, but thofe alfo which JU5e of dry-Ianil 
and frefli-water origin. 
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It is probable that future difcoveries ivill 
compel us to add another dafs, to embrace Lo- 
cal FORMATIONS. 

CLASS IV. 

SUPERINCUMBENT ROCK&. 

Thefc rocks overlay others in a non^cou- 
fermable pofition. In our diftrid they gene- 
rally reft upon breccia^ or red fandftone ; and 
are always above primitive hornblende rocks. 
They are moftly granular aggregates in which 
one eflential conftituent is hornblende. When 
wet they exhibit a greenifli hue. A colum- 
nar, polyhedral, or rhomboidal tendency is al- 
ways manifeft. Bakewell and many others 
confider them of volcanic origin.* 

* Bakewell is inclined to believe, that Sicnite is of volcaoic 
origin alfo. But the pofitton of cverj variety of fienite in onr 
diftri<ft gives the highed evidence, that it is ezcliirjvely a primio 
live rock. From the podtion of the greenflonc trap at Dcerficid 
and Northampton, Mafs. it would not require a great eiFort of 
fancy to conceive it to have been formed' of nielt^d primitive 
hornblende rock ; as'this Aratum undoubtedly pafles beneath it, 
and wc have no evidence that a communication between them 
is not m^de by a rent throsgh the interpofed ft rata. 
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CLASS V. 

ALLUVIAL FORMATIONS. 

Thefe are the various loofe layers, which are 
formed of difintegrated or broken rocks. 
Sometiaies thefe broken fragments, even though 
pulverized, are cemented together, forming pud- 
dingdone, calcareous breccia, indurated marl, 
&c. But this formation coniifts chiefly of 
gravel, fand, clay and loam. The indurated 
maffes may be denominated alluvial rocks* 

< r 

VOLCANIC PRODUCTIONS. 

Thefe do not form a diftinQ: clafi of geokv- 
l^icai tntia ; though perhaps they may belong 
to the fuperincumbent clafs. Any minerals, 
upon which changes have been wrought by vol- 
canic fires, belong here. 

The moft common kinds of volcanic pro- 
duftions are : Lava, which feems to be com- 
pofed chiefly of melted hornblende flowly cool- 
od— -Obsidiak, which is the fame as lava cool- 



. GRAMMAR OJF GEOLOGY. 20 

%d fttddenly-— PtMArcE, whicti Is faid to oe 
formed chiefly of melted felfpar— Tufa or 
Volcanic breccia, which is an aggregated 
mafs of volcanic ftones, cemented together by 
volcanic aihes.^ 

REMARK* 

Although the arrangement adopted in this 
Crr^mmar correfponds with the order of ftrata, 
viewed on a large fcale ; yet much confufion 
often obtains in linuted localities. A good ex- 
ample may be found in the avenue to the South- 
ampton lead mines, Mafs. See the American 
Journal of Sciene, page 136. Here the gene- 
ral ftrata are only Granite, Mica-flate, Talcofe 
rock and Alluvion including coal between layers 
of micaceous fandftone, &c. though an aggregate 
Fefea\bling Gray wacke, alfo Terpentine arid Mi- 
ea-flate, alternate with the Granite. 

Another very important locality is to be found 
in the weft part of Maffachufetts. Near the 
fouth bounds of the ftate there appears to be 
but one range of granular limeftone, and that 
in its true place, as located in the fyftem of ar- 

c 2 
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rangetneftt. But on ptuliiteg .this ftratum a 

very little diftance to the north, it divides into 
two extenfive ranges, continuing far into ' the 
ftate of Vermont. And foutherly it divides in- 
to three ranges, which in fome places diverge 
from each other to the diftance of feveral miles* 
A little fouth of Williams College, the ranges 
of this ftratum are feparated by a mountain of 
gneifs, mica-flate, talcofe rock, and granular 
quartz, 24 hundred feet in height. Though in 
this locality there appears to be great confu- 
fion in the order of ftrata } if our examinations 
are fufficiently extended, uniformity in the ar- 
rangement of analogous rocks becomes mani^ 
feft. 
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STRATA. 



Each clafs is fubdivided into flratav 

I. PRIMITIVE CLASS. 

1. GRANITE J' 

It confifts of quartz, felfpar and mica, ag- 
gregated irregularly j prefenting a granular, not 
a flaty appearance. It may be coarfely or fine- 
ly granulated. The oldeft rocks are generally 
die coarfeft. When the felfpar is white, it is 
called grey granite ; when flefh-coloured, red 
granite j when blue, which is rare, blue gra- 
nite. It often forms veins, traverfmg gneifs 

* Any rock ftratum may contain many other minerals beiidcs 
tliofe, which are effential, Thefe are to be confidered M acd« 
dental and are not to be taken into yicw in determinbijf jtfie cha» 
jra^r of a rock. For example, if (horl or beryl be found in gri- 
nitcj the rock is granite, notwithftanding* 
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and hornblende rocks. Sometimes it contains 
very hard ferpentine.* 

2. GJ^EISS. I 

It coafifts of quartz, felfpar and mica, but is 
diftinguiftied from granite by the arrangement 
of the mica. For the fcales of mica are moftly 
arranged in layers, fo as to give the mafs, if 
broken croffwifc,, a flaty or ftratified appearances- 
It is generally finer grained than granite, and 
contains a lefs proportion of felfpar. The 
quartz is fometimes very abundant and fine--^ 
grained, fo as to pre&nt a fand-like appearance* 
When it approaches the horizontal pofition, it 
often pafles into, or rather embraces, a kind of 
rock in fome meafure refembling graywacke. 
This is confidflDed as the moft recent variety^f 

3. HOBNBLENim BOCK.X 

It confifts eflentially of aggregated hornblende 

• As in Weft6€ld,Maf8. and the Highlands, N. York. 

t The northwtft part of the county of Saratoga prefents ;t 
t$Sl extent of this variety. 

t This was called Sicnite in the xft Ed. But that name, like 
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and felfpan Excepting the fuperincumbenl 
clafs^ there appears to be no rock in the North- 
ern States of which hornblende is a conftituent, 
only this ftratum. Sometimes it is composed 
of green, or brovmifli green hornblende, beau>- 
tifiiily fpeckled with white felfpar.* Some- 
times it confifts moftly of dark brown horn- 
blende, is. of a flaty ftrufture, and breaks readi- 
ly into fuitable forms for building ftone.f It 
often contains beds of porphyry* 



Trap, has been Co variotiily applied, that I have heen iadoced to 
adopt a defcriptive name, which is at lead harmltfs. 

* Moft authors apply the name Sieaite, to this Tariety, ma- 
king it a dillindl Aratum ; and naaae the flaty variety of horn- 
blende rock Primitive trap. Thi^ diftindlion will do very well 
4tMr labelled f^cfmensfn a cabinet. Bbc the vaft ranges of this 
vock which pafs through Worth in gton, Ptaiiifield, Belchertown 
and Framingham, Mafs. prove both thefe varieties to be ttUt. 
fame rock ; for they both qfltn pals into each other in the fame 
continuous layer. 

f This ftratum alternates with fo many other primitive rocks, 
that it is ibmewhat difficult to locate it in the fyftem. But after 
feveral attentive re-cxami nations, I find, that all the ranges, men- 
tioned in the laft note, reft upon gneifs. At Haddam quarries, 
Con. the flaty variety alternates with gneifs. But the larger 
ranges ought to coqtroul in qucflionable cafeVi 
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4» MICA'SLATE* 

It is eflendally compoled of mica and fine- 
grained quartz. It is of a flaty ftrufture and, 
eafily broken or fplit. When the hornblende 
rock is ' not interpofed^ it paflfes into gneifs*- 
Some varietie$ of it can hardly be diiUngutft^ 
from the fofteft varieties of gneiis. 

6. TALCOSE JROCK.f 

It confiRs effentially of talc and quartfij very 
finely comminuted* It paflfes into mica-flate* 
The meeting and mixing of thefe two ftrata 

produce the common fcythe whetftone,! and 
one variety of &e fan'Aufcd in gl^ iadories^^ 

w " ' 
■ * Cilled alfo Micaceous fchistut. In the Northern States t!m 

is not generally a very extcn&vc ftratonu 

•f^ I adopt this name by the advice of Profeflbr SlIKmao, as a 
fubfUtute for fteatite or foapftone. He has the authority of Pro- 
fieflbr StrouvCtin fuport of his own opinion^ 

I As near the northeaflern part of Bclchertown» Mais. cttd. 
in Smicbicld, R. I. 

$ As in Berkihire county near Lenox, Mafs. 
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"I'he micaceous iron ore is alfo formed at this 
.meeting of ftrata.* 

6. GRANULAR LIMESTONE. 

It confifts eflentially of glimmering grains of 
iimeftone. Sometimes a large proportion of 
the rock confifts of grains of quartz forming a 
kind of calcareous fandftone. It is generally 
aflbciated, or alternates, with large beds of 
granular quartz ; even mountain maffes.t It 
frequently alternates with feveral of the prece* 
ding ftrata. I Sometimes it contains Serpen- 
tine. § Sometimes itjpafies into Dolomite. || 

• At in Hawley, Mafs. 

4 

-a • 

f Aithofe near WtHSinii Coflef^'Maflp 

t See Remark, Pi^4i^. J^ 

§ As the Milford qoarrj. Cob. 
II As in Canaan, Cani 
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11. TRANSITION CLASS- 



7. ARGILLFTE.* 

It is hothogeneous in its appearance ; being 
the fame as the fixth mineral defcribed in the 
geological alphabet* Like the flate of Charn- 
wood foreft, England, mentioned by Bakewell, 
the flaty laminae in our diftnCt generally make 
a large angle with the planes of the feams fe« 
parating the layers. Sometimes they^ are near- 
ly vertical and curvilinear. Moft of the layers 
'•are of vaft thicknefs. It pafles into fiUceous or 

* The ihintng argilIitc,or proper primitrve flate, it an imbed- 
ded) or fubordinate, rock, found only with primitiTe rocks. The 
Prctident of the Troy Lyceum found it witb granite in Vermont. 
T found in Schoharie county a very foft variety of argillaceous 
rock in an extenfive bed containing fibrous fulphate of barytet. 
It feems to be a foft variety of gravwacke, under, and in immedi- 
ate connexion with, compadl limcflone. Neither of thefe varie- 
ties can be miftaken for the ftratum here intended : Mid thq^ 
have no connexion with itt 
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Sfety flate ; and is often traverfed by veins of 
white quartz. It frequently embraces large 
Anomalous aggregates. Near Troy and Al- 
bany it is often vamiflied with carburet of iron, 
ft contains petrifaftions of orihoceriiesy pecten- 
ties and anomites j but they are not frequently 
found. 

B. METALLIFEROUS LIMESTONE,^ 

It is more compaft than primitive limeftone ; 
"but under the mafi:nifier it feems to be eflential- 
ly compofed of very minute glimmering grains. 
It is generally harder and lighter coloured than 
the compafl: limeftone and contains very few 
petrifaftions. Sometimes it is highly variegat- 
ed in its colours. It fometimes alternates ^^ith 
the ftrata above and below its place. In South 

m 

. * Called Trandtioa Umeftone alfo. ' The ex-i(lence oftliU fira- 
turn along the eafl fide of Lake Champlam in Vermont, fecms to 
be demondtated by that very accurate naturalifl, Dr. Edwin 
James. We have reafon to AifpeiSt, that it alternates with ar- 
gillaceous ilate in Renflelaer and Columbift counties ; but this 
fnbjedt has not been fu^cienly invefiigated. I have a fpccimen 
from Potofi in South Amtrica, cotftaintng iilver ore, which is 
fofter and more variegated in volour, than the fpecimens frqm 
Vermont. See Dr. James' eifay in a note further on. 

1> 
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America, and in moft other countries it abounds 
in ores. 

9. GIUYWJCKE. 

It confifls eflentially of grains of quartz. ce« 
niented together by in4urated\clay. It is aU 
moft always of a dull grey colour, rarely a lit- 
tle greenifli.* It may be diftinguilhed from 
every variety of fandftone by magnifying its 
conftituent particles. For the magnifier fhewa 
the empty interftices between thequartzofe par- 
otides of all fandftone^, which are chiefly filled 
up with alumine in graywacke. Graywacke 
will always crack and become fiffile by heatings 
on account of tl^e aluminous cement. Where*. 
as fandftone will merely crumble to pieces, or 
.become pulverized by heat. 

There are two varieties of graywacke, whicli 
feem to pafs into each othen They are deno- 
minated rubblejione and grayivacke-JIate. The 
former is harder, coarfer and rarely contains any 
glimmering fcales. Its conftituents are from 
the fize of a pin-head to feverj^l inches in ck- 

* Aathat wed of MUford qnarr^ in Connecticut. 



nfe. 
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:. Large pieces of flate are often embraced 
in it.* The flaty variety is the moft extertfive. 
It always, I believe, exhibits glimmering fcales 
of talc or mica. It is the moft variable of all 
rocks, and contains the moft imbedded mafles. 
It paflTes into a foft tine-grained variety, which 
is generally miftaken for argillaceous flate ; but 
may be diftinguilhed by the glimmering fcales. 
This foft variety forms the beft fine-grit grind- 
ftones and hones.f It is fometimes very irregu- 
larly fiffile, fo that it cannot be quarried. | 
Sometimes it is fo compact that it takes a very 
good polHh.§ It often embraces vaft beds of 
coarfe fandftone or gritftone.|| It abounds in 
ores in many places.^ In our diftrift it is the 
bafis rock of more than ten thoufand fquare 

• The mod perfeiTl fpecimcni of llil: variety are Ihofe, wUich ' 
ire quarried it ilie Touih end o[ the bridge on Motmiiti't Kill, 
-SD milci below Albany. 



t At in the eaft Tue of Caialll mounlam, N, Yerlt. 

S At in Butli quarry near Troy, N. York. 

I Ai in Blenheim, N. Yotli. 

t The Irid ore In I.h-insflen'j Manor is In ttiia ftrm 
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miles.* It contains anomitesj pectenitesj orib(^ 
ceritesy fenbratulites, cbamitesj myites^ &€. 

10. RED SANDSTOJ^E. 

It confifts eflentially of grains of quartz ag^ 
gregated together, or perhaps cemented togeth- 
er by alumine and red oxyd of iron ; but the 
interflices between the grains are not filled aa 
in graywacke, but are more or lefs empty. It 
is red or reddifli grey, fometimes paifing into^ji 
grey coarfe gritftoncf It contains petrifadions 
of the corallinites in very great abundance. J It 

^ * The members of the Troy Lyceum have token great pains 
10 obtain correct iaformatioa refpe(^ing this ftratum. It ap* 
[)ear8 that European gcologiils have made feveral (Irata from- it. 
But its great extent in oar diftridk, embracing the whole of Cats- 
kill mountain with all iti vaft weftern fpurs, enables us to exa- 
inlno the relative poiitions of all its varieties on a large fcalc. . 

f As at the fouth end of Mount Tom, Northampton, Mafs. 

i According to the definition of the claflcs, this ftratum mufl 
^ into the Secondary clafs, if its petrifadlions are not of marine 
origin. Jameson fays "on a general view, it might be viewed 
7.9 the ncwefl member of the tranfition clafs.** He leaves it in 
rhe Secondary however. This he ought to do, if he is eorredt 
in eonfidering thefe petrifactions as the ** trunks or branches of 
trees," which they certainly refemble. I fell into the fame error 
in the firft edition of the Index. I thisk fome of the fpccimeos in 
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alternates with the upper layers of graywacke- 
This is the common red freeftone. 

the TroyLyceunvclcarly demonftrate thefe relict to be of marine 
origin. Though they do not contain a particle of carbonate of 
lime, which we fliould expe<5t generally to find in moft fpecies of 
Martin's genus Erifmatolite ; yet fome fpecies of his fe<Stion C^ral- 
linarum appear to have been originally corneous. And even the 
whole fpecies Corallinite may not have been calcareous. ' 

Bakewell places it here ; and M'Clure fays he fhould incline 
to the fame arrangement. Therefore on this authority, the fug» 
gcftion of Jamefon, its alternating with graywacke, and embra- 
cing marine relics only, I have concluded to place it in this clafs. 



D 2 
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III. .SECONDARY CLASS 



11. BRECCIA,* 

It confifts of coarfe grains of various rocks 
aggregated or cemented together, moftly by 
alumine, and red oxyd of iron. Some of the 
grains are always rounded. They are from 

* This ftratum 15 fomctime» omitted by geologifls. But it it 
fuch an univerfal aflbciate with red fandftofne in our diftri(5l, that 
V it cannot be omitted. As it is manifcftly of more recent forma- 
tion than the fandftone, it >vill introduce confu&on in the fjs- 
tern to treat it as a fubordinate rock. Kb two rocks are more dis- 
t\n€L\y marked by invariable cbarac^eriftics than tbefe. Tlie 
Ainddone is entirely made up of angular grains moftly of the 
fame kind ; breccia modly of rounded ones, of very different 
kinds. There is fome difficulty in diflingui(hing hand rpecimens 
from Puddingftone. But as the latter is an alluvial rock, or a 
TRzrc mafs of cemented gravel, there can be no difficulty, when ex^ 
amined in place. Some of the mod decifive localities are thofe 
of Catfkiil mountains, Deerfield and Northampton, Mafs. Mi<U 
dletown, Con. Calcareous and Siiicious breccia have no con* 
Bcxion with this flratum. They are fubordinate to other rocki. 
Alfo the quartzofe breccia ufed for miliriones. 
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the fize of a pin-head to that of feveral feet Ir 
extent. It always reils upon red fandftone in 
our diftrid. 

12. COMPACT LIMESTONE.* 

It confifls chiefly of corbonate of lime, which 
is not made up of glimmering grains, but has 
a more dull earthy appearance. Particles of con- 
fiderable luftre are often interfperfed through- 
out large mafles of it ; but thefe are impecfed 
cryftals, very diflferent from the glimmering 
grains of granular limeflone. Sometimes it is 
traverfed by veins of very perfeft cryftals ; fome- 
times it contains maflfes of imperfe£t cryftals, 
called calcareous fpar. It is rarely, if ever, 
pure ; but generally contains confiderable alu- 
mina or filex. Ifaac M^Conihe, Efq. prefent- 
ed fpecimdhs of the white Lithographic ft one 
to the Troy Lyceum, which he found alter- 

* It it called Shell limeftone, and Floetz limefton& It rcfts 
upon graywarke, when the red fandftone and breccia are want- 
•jBg; at in the Heldcbcrg, foiuhwcft from Albany. JamcfoA 
Buket leveral ftrata of thit; and among them interpofct tb- 
viegated fandftonc, bituminaus ihale and coal. Perhaps thefe 
siay be diftinguiihed in our diftrid^. Until they arC| we may 
conHder them at fabordinate to thit ilratum. 



44 GRAMMAR OF GEOLOGY, 

natiag with this ilratum ia Indiana. la qui: 
diflri£t it feems to be chiefly made up of lenii- 
difmtegrated fhelis, held together by a cement 
compofed of the difintegrated parts. Its co- 
lour is generally blue or brown. 

13. GYPSUM. 

It is homogeneous, being the fame as the 
eighth mineral defcribed in the Geological Al- 
phabet. In our diftrid it is frequently combin- 
ed with carbonate of lime ; and is often dark 
coloured) and even black. Salt fprings are fre- 
quently found in the vicinity of this ftratum ; 
which has induced many to believe that a ftra- 
tum of rock fait was once in connexion with it 
in the weftern part of the ftate of N. York, &c.* 

14. SECONDARY SAJVDSTOJ^E. 

It confifts of quartzofe particles (imply ag-- 

* Since the fame range of gypfum extendi into the regions of 
the Miflliippi, according to M*Cliire, where rock fait is ftill 
found ; have we not good reafoa to believe that thefe two 
ftrata exift in connexion, or in the vicinity of each other* 
wherever fait fprings abound ? It is undoubtedly the moft n^ 
tional conjecture, that the fait fprings are fupplied by the con^ 
tinned folution of rock fait, which lies beneath the alluvial de<^ 
pofites. 
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gregated together, or mixed with grains of 
Hmeftone or with clay. It is very various in 
colour and texture, from coarfe gritftone to the 
fine-grained and almoft compad.* Phytolites 
and other organic relics are found in this flra- 
tum.t 

* I am not fb welt acquainted with this ftratum, as I ought to 
be. It ii probable that it mrght be divided into the Siiiclous, 
Argillaceoos and Calcareous fand/lonet in conformity witl^ the 
fUyifions made by European geologifls. But it may be placed 
under this general head, until- it has been eztenfively examined^ 
Myron Holiey, £fq. a Canal Commiffioner, informed me, that fe- 
Tcral varieties of this ftratum frequently occurred along the 
courfe of the great Weftern Canal. The calcareous variety iiuikct 
an excellent cement for the locks, which hardens under water. 
. Specimens have been prefented to the Troy Lyceum, eonbrming 
Mr. Holley's ftatemcnt, which were colledted in Indiana. 

t Qb the Hcldeberg, in the town of Bern, N. York, I found 
many petrifa&ions of a culmiferous plant in the Silicious varie- 
ty of this ftratum. Thefe are moft abundant in and near a place 
(lulled Pucker*ftreet. 
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W. SUPERINCUMBENT CLASS! 



16. BASALTS 

It €onfifts efTentially of particles of honw 
blende, quartz and perhdpa felfpar, fo extreme- 
ly minute and fo intimately- comminuted, that' 
it appears to be homogeneous. It generally 
refts upon breccia or red fandftone, and is be- 
neath greenftone trap. In our diftrid it is ge- 
nerally of the amygdaloid variety — that isj 
forming cavities refembling worm-holes in logs, 
which are either empty or filled with carbonate 

* It has been faid that we ha^e no bafalt in our diftrifl. But 
Bakewell confiders the greenftone trap as a variety of bafalt. I 
have cafefully compared fpecimens of bafalt from Scotland and 
Irom Giant*8 Caafeway^ in Ireland, vrith thofe of Mount Holyoke 
near Northampton and of Deerfieldy and I can difcovcr no eiltn^ 
tial difference. 
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*icT lime, zeolite, &c. The moft decifive loca- 
lities arQ at Deerfield and Northampton, Mafs. 

16. GREENSTONE TRAP. 

It confifls of grains of hornblende, felfpaa: 
and generally quartz, aggregated together; 
but never too fine to be diltinguifhable by the 
eye. It generally exhibits a columnar polyhe- 
dral tendency* The moft decifive localities are 
at Deerfield and Northanipton, Mafs. at New- 
i-Haven, Con. and on Hudfen river abovje N. 
Yorkrcity, 
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V. ALLUVIAL CLASS. 



17. GEEST.* 

It is that alluvial mai:ter or foil, which feenis 
to haire ever remained near the place where it 
was firft formed. It conftitutes the earthy part 
of foils on hills or low lands, which is not ge- 
nerally very deep and was not derived from be- 
ing wafhed down from the place of its original 
difintegration. As this kind of alluvial is ge» 
nerally formed at or near the place of its depo- 
(ite; it confifts moftly of the broken and pul- 
verized fragments of the prefent exifting rocks^ 
or of thofe which have recently paiTed away. 
From an examination of it under the magnifid: 
we may determine with confiderable accuracy^ 
what rock has recently decayed in thfit particu-* 

* Tlii$ term it ufed by De Luc and defined by Jamefon at tiie 
X9sd page of the New-York Edition of Cuvier't Theory of the 

£arth. 
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» 
lar fpot. From an acquaintance with the ex- 

ifting rocks and by taking into view their homo- 

geneous conftituents, we may, on the other 

hand, judge of the foil which is now forming. 

18. ALLUVION. 

It is that alluvial depofite, which has been 
wafhed down from places where it was origi- 
nally formed. It is often very deep, and is 
fometimes tranfported from a great diflance. 
Confequently it is fometimes very difficult to 
trace it back to the rocks from which it was 
derived.* It being derived from various four- 

• Tlic Hon. Samuel Young, Efq. one of the Canal Commifijon- 
erSt^uggcfted to me (while I was giving a courfe of A^nculuiral 
le^oret to the members of the legiflaturc) that the bartcn fand* 
planet weft of Albany might be triced to their origin. He ob« 
it;rvcd,that he had frequently been forcibly imprcfTed with what 
appeared to be the very track of this vaft body of alluvial fund, 
as it moved down from that extenfive range of gncifs rock, which 
commences in Saratoga county, and extends weQerly. On coU 
ledling linall quantities from various parts of thefe barren fands, 
wc found thequartzoft: particles to l^ of that translucent hyaline 
variety, forming a condituent of pr«mitive rocks. Scales of mica 
were also preTent, though in but fmall quantities. It is probable 
that the alluvial iflands at the mouths of great rivers might ge« 
nerally be traced back to their origin by attentively ftudying 
their conftituent particles, and comparing them with fpecimcnv 
of various rock ftrata mechanically pnlvcrifed* 

E 
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ces, and formed of various materials ; th^fe 
materials, on meeting in a ftate of folution or 
fufpenfion in water, often form new indurated 
compounds. Such as buhrftone,* flint, indu- 
rated marl, puddingftone, &c. and feveral Ano- 
malous aggregates. Thefe latter may be call- 
ed alluvial rocks, and each may be denomina- 
-ted according to its conftituent elements. 

Blocks and boulders are often fpundi^mong 
alluvial depofites, as well as lying loofe upon 
bare rocks far out of place, which were neither 
waflied there, nor formed like alluvial rocks. 
Some geologifts account ^for their removals by 
fuppofing them to have been tranfported by 
floating ice ; others by imagining them to have 
been thrown up and fcattered abroad by that 
power which burft forth beneath the granite, 
and forced up the primitive rocks through the 
upper ftrata. 

The pebbles or gravel-ftones in alluvion are 
always more or lefs rounded. Their rounded 
forms are to be afcribed to two caufes — to roll- 



* Mr. Schoolcraft and Mr. M^Conihe found bubrfleae ia Mis- 
fouri 
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ing againft each other by the aftion of water ; 
and to there behig more furface expofed to the* 
disintegrating agents* at the angles than at the 
fides, in proportion to the quantity of matter. 

♦ Thefe agents, water, air and change of temperature, whcu 
op.eraiing upon angular fragments, diflblvc or crumble ofFthcfc 
points with confiderable rapidity. So that they will, in time, 
A become roundcil; if never relied nor iwoTcd. 
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GEOLOGICAL SITUATIONS 



Jf 



THE USEFUt 



MINERAL SUBSTANCES 



1. qUARRY STOJ^ES. 



Marble \ Granular and 

Limestone for quicklime, y u^")?^ 

^ '^ limeltone^ 



Primitive build- 
ing-stone. 



Tine-grained granite. 

Slaty gneifs. 

Slaty hornblende rocfc. 

Soapflone, talcofe rock, 
1^ Serpentine. 



{Argillaceous flate. 
Graywacke flate. 
Imbedded fandftone. 
Red fandftone. 



Plaister of Paris 
Alabaster. 



< Gypfum. 
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2. COMBUSTIBLES. 

CoAL» Above the pofition of Red fandftone, 
generally covered with bituminous 
fhale or . tnicaceous fandftone. It is 
frequently near Compaft limeftone. 

Peat. In alluvial, where vegetable fubftances 
are decompofed and mixed with 
earthy matter, bitumen, &c» 

Bitumen. Wafhes out of alluvial formationsf 
and forms a pellicle of the petrolium 
variety on the furface of (landing 
waters. It is ufually called mineral 
oil* 

Sulphur. " It is moftly obtained from fulphu- 
ret of iron, which abounds in argil- 
laceous flate, graywacke and fome 
other rocks. 

3. PRECIOUS STONES. 

Topaz. In Granite and Gneifs. 

£ 2 
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Emerald, In Granite. 
RuBELLiTE. In Granite. 



Sapphire 
Corundum 
Emery 
Ruby. 



^ 



Probably all originally in Gra- 
> nite and Gneifs ; but they are 
generally found in alluvion. 



Chalcedony 

Cornelian 

Sardonix 



J 



In Superincumbent rocks 
Agate ) ^nd Alluvion. 

Jasper agate. J 






\ 



Jasper. In Argillaceous flate, Limeftone and 
Graywacke. 

Garnet. In Granite, Gneifs, Hornblende 
rock, Mica-flate, rarely in red fand- 
ftone and limeftone. 

(Quartz crystals. In all rocks ; perhaps 
the moft perfefl: in Argillite. 

Diamond. In Alluvion. Note. — ^Though it 
is placed among precious ftones it is 
pure carbon } of courfe combuftible. 



B 
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!. MF.TALS. 



Gold. Moftly in veins of quartz in Granite 
Gneifs and Hornblende rock. Some- 
limes in Metalliferous limeftone and 
Graywacke. It is found in fand of 
brooks in North Carolina ; which 
fand is probably from gneiss rock. 

Platina. In fands of rivers. As it is ac- 
companied by magnetic iron fand, it 
is probably from Granite or Gneifs^ 

Moft in Metalliferous limeftone. Al- 
fo in Granite and Graywacke with 

lead. 

icuRT. In Argillaceous flate, Compaft 
limeftone with beds of bituminous 
fliale, and in Alluvial clay. 

In Granite, Gneifs, Hornblende 
rock. Argillaceous flate, Metallife- 
rous limeftone. Red fandftone and 
Superincumbent rocks. 
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Iron. In alt ftrata. Moft at the Meeting of 
Mica-Hate and Talcofe rock. • Mag- 
netic ore in Granite and Gneifs. 
Argillaceous and hematitic ore in 
compaft limeftone and alluvion. Py- 
rites is in all rocks, but mofl: in ar- 
gillaceous flate suid graywacke. 

Lead. In Granite, Gneifs, Graywacke, Me- 
talliferous limeftone* and rarely in 
Compad: limeftone. 

Tin. In Granite and Gneifs. 

Zinc. In Granite, Gneifs and Compa6t limo 
ftone. 

Nickel. In Hornblende rocks and Meteoric 
ftones. 

Cobalt. In Hornblende rocks and Compaft 
limeftone. 

* See Schoolcroft*t view of the Lead mines of Miflbari. 
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Manganese. In Gneifs, rarely in Compaft 
limeftone. 

Arsenic. In Gneifs, Hornblende rock, rare- 
ly in Compad limeftone. 

Bismuth. In Granite, Gneifs and Hornblende 
rock. 

Antimony. In granite, Gneifs, Hornblende 
rock and Graywacke. 

MoLYBDENA. In Granite and Gneifs. 

Titanium. In Granite, Gn&ifs and Hem* 
blende rock. 

Tungsten. In Granite, Gneifs and Horn- 
blende rock. 

Uranium. In Granite. 

Chrome. In Talcofe rock and Granular 
limeftone, connefted with imbedded 
ferpentine. It is in the ftate of an 
acid combined with an iron bafe. 
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.4LLUVIAL DEPOSITES, 



AS APPLIED TO 



AGRICULTURE. 



Thb earthy part of foils being formed of 
broken and pulverized rocks, it depends en* 
tirely on the conftituents of the rocks out of 
which it is formed. Therefore the ftudy of 
rocks is effential to the ftudy of foils. 

But as various falts, as well as other materia 
ats, refulting from animal and vegetable decom- 
pofitions, are intermixed with earthy foils, they 
become confiderably complicated. 

Soils may be very naturally divided into three 
parts. The gravelly and fandy part, the argil- 
laceous part, and the foluble part. 



i 
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I. The Gravelly and Sandy part holds 
no more water, than merely what adheres to 
the furface of the particles. It neither takes up, 
nor gives off, water with great rapidity* If the 
gravel be pretty coarfe ; when moiftened, it re- 
tains a moderate portion of moifture for a long 
time. Forming a loofe porous foil, roots of 
vegetables are not compreffed in it. But where 
this kind of foil is in excefs, it is too loofe to 
ferve as a fit medium for transfufing the proper 
nutriment into the roots of vegetables. 

2. The Argillaceous part abforbs a large 

quantity of water, with which it becomes com- 
bined throughout the mafs. In wet weather it 
is much wetter and in dry weather much drier, 
than gravelly foil. , Confequently roots of plants 
are furrounded with foft pafte at one time, and 
compreiTed with a dry indurated mafs at another. 
It follows that a due mixture of thefe two kinds 
of foil is very important to vegetation. ** 

3. The Soluble part confifts of whatever 
may be diffolved or fufpended for fome time in 
water, at the common temperature. Moft of 
thefe fubftances are nutrimentous, and are par- 
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tially taken up and devoured by vegetables. 
Thefe are falts, as muriate of lime, muriate of 
foda, &c. carbonaceous matter, fuch as proceeds 
from decompofmg culms and other parts of ve- 
getables, as well as of animal matter, &c. This 
part of foils is tranfitory and requires to be fre- 
quently renewed. 

In^analyKing foils for pra£tical ufe, thefe three 
kinds ftiould be feparated from each other, and 
carefully weighed. The agriculturalifl will then, 
be enabled to afcertain the deficiencies In either' 
part, and wit) of courfe be enabled to judge res- 
peeling the application of a remedy. He muft, 
however, take into view the quantity of moiil- 
ure furniflied by the fituation of particular fields. 
A portion of foil (hould be felefted from various 
parts of a field and from various depths ; then 
duly mixed, fo as to give an average fpecimen. 
This fliould be dried as much as it can be, 
without burning fome dry pine fawdull, which 
Jhould firft be mixed with it; afterwards it 
fliould be carefully weighed. It muft then be 
ftirred in a tumbler of water, and afier^i'ards per- 
mitted to ftand about five minutes. The gra- 
velly and fandy part will fall to the bottom ; 
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the argillaceous part will remain fufpended in 
the water fo much longer, as to form a diftinA 
ftratum above it ; the foluble part will remain 
in the fupematant liquid over the argillaceous 
ftratum. 

• 

After the five minutes, pour the liquid part 
into another veffel. Then in more water ftir 
up the gravel and argillaceous part again, and 
in a few feconds pour into another veffel the 
argillaceous part, while it is ftill fufpended ia 
water, leaving the gravelly part. Next evapo- 
rate each part to drynefs, making it as dry as 
at firft. At laft weigh each part feparately ^ 
which will give the proportions required. 

Pulverized limeftone is found to ferve the 
double purpofe of an earthy foil, and of exert- 
ing a peculiar aSion upon vegetables, fome- 
what analogous to the ftimulant effefts of gyp- 
fum. It will be found chiefly among the gra- 
velly part, and may be deteSed by its effer>- 
vefcence lyith acids. 

This method will give the proportions of the 
moft effential conftituents of foils^ as it refpedte 

F 
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their fertility. A minute chemical analyiis may 
often be defirable ; but fuch an analyfis will 
rarely be of material ufe to the Agriculturalift. 

The proportions of the gravel and fahd to the 
alumine, in order to conftitute the moft fuitable 
earthy foil, depends on the vegetables to be cul- 
tivated. Wheat requires a larger proportion of 
clay than Indian com. Though the whole 
culmiferous tribe require more clay than the 
leguminous, cruciform or culinary tribes. 

The beft praftical method for afcertaining the 
exceUencies and defeds of foils Is, toanalyze by 
this method, fpecimens. of foils known to be 
good, and compare. the. refults with the refult 
of an analysis of the foil in queftion. 

VEGETABLE JVUTRLMEjYT. 

Common marl, being a combination of clay 
and limeftone, may be detected by its eflfer- 
vefcence with acids. The richnefs of marls de- 
pends on the proportion of carbonate of lime in 
them. That part may be wholly decompofed 
by diluted muriatic acid, fo as to form a limpid 
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fHt>ernat^ht liquid, leaving the clay as a fedi- 
ment. It will therefore be perceived, that the 
proportions of thefe conftituents may be readily 
aftertained. 

The carbonaceous mixtures in foils ferve 
while cooling to abforb nutritious gases from 
the atmofphere, and to give them off to roots 
of plants while warming. This is proved by 
every practical chemiftj by pafling charcoal, de- 
compofed draw, &c. through mercury into the 
various gases, which furnifh vegetable nutri- 
ment. Such as carbonic acid gas and ammo- 
nia ; both of which are decompofed by vege- 
table a£Hon^ and one or both of their respective 
conftituents incorporated with the fubftance 
of living vegetables. 

Though charcoal, remaining in coal-pit bot- 
toms, endures for ages without material decay, 
always performing the office of abforbing and 
giving off the gases as before mentioned ; yet 
loofe carbonaceous matter, as that which re- 
fults from the decompofition of ftraw, &c. i$ 
probably conveyed, in part, into the fubftance 
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of the plant. Confequently requires to be frl> 
quently renewed. 

Though earthy matters are often taken up 
and conveyed into the fubftance of vegetables^ 
they may be confidered as accidental. No fub* 
ilance can be conddered as food for vegetables, 
which cannot be brought to a liquid or ^afeou9 
ftate at the common temperature. The gyp- 
fum undoubtedly acts as a ftimulus to the liv- 
ing principle ; exciting, as it were, the appetite 
of the plant to feize more greedily upon the 
nutritious materials within its reach. Thefe 
materials being principally furoifhed by the at-» 
mofphere, (particularly the carbonic acid gas^) 
more carbonaceous matter is eventually added 
to the foil in the roots of clover and fome other 
vegetables, in confequence of the (limulant ac* 
tion of the gypfum. 

Moid earth abforbs the nutritious gases alfo. 
Such as ammonia, carbonic acid gas, carburet- 
ted hydrogen gas, &c. This is proved alib by 
pafling up dry, and damp earth, through mer- 
cury into different jars of the gases. This ex- 



AGRICULTURE, 6J3 

plains the caufe of the great ufe of frequent 
hoeing and ftirring the foil near plants ; parti- 
cularly in dry weather. The dried furface will 
not abforb the gases which float in the atmos- 
phere ; but the moid foil, which is prefented 
to the atmofphere by hoeing, abforbs them with 
avidity, and prefents them to the fine fibrous 
roots of plants. 
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ORGANIC RELICS.* 



THESE foflil relics are of two kinds. Pe- 
trifactions and Conservatives. 

• Tills article i» chiefly tranllatcd from Martin's SYSTEMA 
K£L!C2UIORUM. Nothing more than a mere skeleton is offer- 
ed; aud that with a view to direct the learner one or two>fteps 
towards the arrangement of his coiledtions. 

It ik but one year (M»rch, 1820,) fince any perfon reiiding in 
t he interior of our diftridt, had any practical knowledge of Or- 
ganic Rch'cs. A fortunate incident at length prcfented itfdf. 
The juQIy celebrated Le Sueur, the friend and companion of Ca- 
vier, was called to Albany to perfojrm fome duties for the Com- 
Yniilioners for fettling the boundaries between the United States 
.aid Canada. Being perfonally introduced to him by Profeflbr 
Mitchill, who happened at Albany, I availed myfelf of the ad« 
vantages of his inftrudlion for four weeks. Though my (lock of 
knowledge in this department of Nature is dill very limited, I 
communicated all I knew to the members of the Troy Lyceum 
without delay. Being located in the vicinity of the Heldcberg, 
and orher localities rich in thefe ancient treafures; very con- 
fiderable advances have already been made by this inftitution. 
This sketch is intended to aid thefe inquiries in the moft inters 
efling part of Geology, until fomething better fhall appear. A 
work on this fubjetEl is foon expe<Sted from John G. Bogert, Esq. 
of New- York, which will be adequate to the object. 
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Pbtrifactions, or Substitutions, are 
thofe relics, which are entirely made up of mi- 
neral fubftances, which have gradually run in- 
to the places occupied by organized bodies as 
thofe bodies decayed, and afluined their forms. 

Conservatives, or Preservations, are 
thofe relics, or parts thereof, which ftill confift 
of the very fame fubftances, which originally 
I compofed the living organized being. 

An organic relic may partake of both kinds. 

The (hell of an oyfter, being chiefly carbonate 
k of lime, may ftill remain, which would be a con- 
f sirvaiive. While the enclofed animal matter 
L will be entirely decayed and mineral matter oc- 
f cupy its place and imitate its form, which would 

be a fetr if action. 

Organic relics are named' by annexing the 
termination tilhos (a ftone) to the fcientific name 
of the living organized being. As ichthyolithos 
13 compofed of ichthus (a fifti) and lithos (a 
ftone.) That is, a filh becoming a fton^. In 
Englifti lithos is changed to lite, as ichlhyoliie. 
Sometimes the letter / is left out j as lacerta 
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(lizard) would make lacertite (a petrified lizard.) 
This abridged method has now come into ge- 
neral ufe. 

In order to prepare ourfelves for ftudying 
organic relics, we muft attend to the clailifica- 
tion of Animals and Vegetables, while in the 
living ftate. It is not neceffary however, for 
the prefent objeft, to go very far into thefe de- 
partments of fcience. 

I fhall follow Martin in dividing all organic 
relics into nine Genera, eight of which belong to 
the animal kingdom. Much the largeft pro- 
portion of remains belong to Linneus' fixth 
Clafs of Animals, which he denominates 
Vermes.* 



* Martin*8 Genera of Animal Relics, nearly correfpond with 
the ClalTes of living animals, excepting the Vermes* Bat be 
placcs^ all the vegetable kingdom in one g|enus. 



•;. 
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ANALYSIS 

Of Organic Relics. 

When we undertake to afcertain the name of 
a relic, we firft determine to which of the nine 
genera it belongs. Frequently we can go no 
further for want of perfect parts, whereby to 
afcertain the distinctive characters. Next we 
fearch for the characters on which are founded 
the family name, then the fpecific name*. At 
lafl we fearch for the fub-fpecies, , if that fpedea 
is fubdivided. 

We muft always be careful to ftop at that 
ftep in the feries, where we are fure we have not 
miftaken the distindive charaders. For it is 
better to ftop too foon, than to proceed to er- 
ror. But we are not to expe£t all the charac- 
ters perfeft in any fpecimen. We muft often 
judge from one or two marks. 

The firft five genera are fo very rare in our 
diftrid, (few in truth having been found at all) 
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that I fball merely give their generic charaders 
and very fliort defcriptioris. 

Genus I. Mammodqlite. 

The Prototype* is the feparate bone or rarely 
entire skeleton of an animal of that clafs, whofe 
young are nourifhed by the milk of the darn*^ 
Found in recent ftrata only. 

Genus II. Omitholite. 

The Prototype i^ a feparate bone or bill of ft 
bird} very rarely an entire skeleton. Found 
in recent ftrata only j but rather older than the 
Mammodolites. 

Genus III. Amphibiolite. 

The Prototype is the bone of an amphibious 
animal ; fometimes the skeleton is found en- 
tire. Sometimes it is a naked skeleton, and 
fometimes there is more or lefs of the remains 



'^ Prototype fignifies the original bone, or any other organis^cd 
fabOance, of which the relic ii a reprdentattve in form. 
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of ^ fcales, cruft or armoury. ' Generally in 
recent ftrata; but fometimes not the moft 

r 

lecenu* 

Genus IV. Ichthyolite. 

The Prototype is a feparate bone or the en- 
tire skeleton of a fifli, often covered with the 
fcales. Generally in recent ftrata, but Tome- 
times not the moft recent. Often ii^' marl and 
bituminous fhale. 

Genus V. Ehtomoliie. 

The Prototype b the cafe or crufl of an in- 
kGt; fometimes entire and fometimes muti- 
lated. Generally in recent ftrata ; though 
fometimes even in the oldest fecondary. 

Genus VI. HelmmtholUe.^ 

The Prototype is a worm or its inherent parts^ 
particularly the harder parts. Species of this 

* The fleihy part of any animal of this genus, or of the two 
preceding genera, has never been found petrified. The petrified 
(nakes, fo often reputed to have been found, are corHU'ammonites^ 
Qi the genus Conebolitt,^ 

f I commence with this genus, and hereafter give % tranflatiom 
of Martin almoft entire ; bccaufe fpecimens of theic fovr geacroc 
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srenus afe fotind in ftrata from the oldeft transi- 
tibn to the mod recent fecondary. 

This genus embraces moft of thofe jointed, 
rugged, cylindric relics ; fome of which refera- 
ble a fpinning-wheel whirl, others appear like 
branching, jointed root« ; others are flattened 
or deprefled and radiated or (lar-like. 

N. B» Species of organic relics nearly anfwer 
to the genera of living prototypes. 

STIPED FAMILY. 

The SPECIES of this family have a Idnd of 
ft em or ftipe.* 

Pennatulite. The Prototype of this ge- 
nus in the living ftate is the fea-pen. The body 
is folitary, elongated, ftiped, (fr«t) pinnate, 

are verj abundant in our didrid:. The French Naturalifts have 
fubdivided fcveral of thefc fpecies; but I am not sbic to give 
their characSlers ; bclides it is not nccelTary for this fliort ovt- 
line. 

* All the technical terms are dc6ned in the Botanical Diction* 
ary, publiflied at New-Haven ; now in common ufc throughout 
our diftridl. 

f That part of the defcriptions included in parentheQs, though 
fcrund in living fptcimcns, need not be fought in petrifactions. 
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with a little inner bone (numerous little bones 
at the margin of the wings;) the wings are 1»> 
teraly denticulate : fUpe Tubulate. . 

Encrinite. Bodies radiated (a little mouth 
to each) and crowded together in umbels or 
whorls : the common ftipe Is fimple and joint- 
lefs, (fumiflied with a callous membrane.) The 
fpecimens are generally ftralt and refemble 
fpinning-wheel whirls. Very common In the 
Heldeberg, alfo near Hudfon and Catskill; 
particularly in the filiclous fandftone, which ac- 
companies compact limellone. 

Stylastrite. Body moft commonly ra- 
diated, (contraflile, contrafted) ovate or round- 
i(h, ftiped, (mouth central) no aperture be- 
fides the mouth ; ftipe columnar, perforated 
lengthwife, (furnifhed with a central medulla) 
often fending off lateral branches (ftoney;) ge- 
nerally jointed, with crenulate futures.* 

Sub-species* Entrochite. Stipe terete^ 

* This fpecies wis taken from the fpecies Tsidite of the genus 
£rifmatolite by Martin; leaving thofe jointed cylindric relics 
only, which are longitudinally Ariated between the jmnts. 

C 



^4 GRAMMAR -OP GEOLOGY. 

-with branches alternate, remote, and joints with 
■circular grooves within ; disk radiate-ftriate^ 
central ligament or perforat on compound- 
ed from fix filiform tubes, often . produc'ng 
a cavity obfoletely 5-lobed. It refembles 
knotted jointed roots. Very abundant in Beth- 
lehem caverns at the foot of the Heldeberg. 

Sub-species. Pentacrhhite. Stipe an- 
gular, branches in' whorls : disk of the joints 
marked with ftellate forms, compofed of five 
crenate oval rays. The central perforation 
fimple, Martin fays, this and the preceding" 
fub-fpecies are found every where in lime ftra-« 
ta ; but that entire fpecimens, unbroken, can 
hardly be foumi 

Sub-species. Anthociephalite.* Stipe 
long-turbinate, jointlefs, fimple. Whether the 
body is five-cornered and five-toothed is doubt- 
ful. Found in the Heldeberg,. but it is very 
abundant in Becraft's mountain nftir Hudfon. 



• Le Sueur labelled my fpecimens of this fnb-fpecie4» Caryophil- 
lite. But Martin fays, this name is given to a very different tiv- 
ing genus of worms; therefore he adopts this fubftitute. 
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STIPELESS family: 



The Species of this family are . fomewfiat 
globular, or depreflfed like a flattened gardea* 
iquafli. 

AsTERiTE. Body depreffed (coriaceous) 
often (lellate, prickly, fomewhat torulofe;. 
mouth central, having no other aperture. 

EcHiNiTE. Body roundifh (covered) cruft 
hony, fpiny (fpines moveable) : mouth below. 
I have fee».afpecimen found in Hunt-ville, in. 
the ftate of Ohio; 

Genus VII. ConchoUte.. 

The Prototype is a fhell, produced by a mo- 
kffcous or foft animal deftitute of jointed limbs. 
Species of this genus are found in ftrata, from 
the oldeft tranfition rocks to the moft recent 
fecondary. 

This genus embraces the relics of proper fliell 
animals ', as of barnacles, oyfters, fnails, &€. 
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MULTIFALFE FAMILY. 



The Prototypes of Species of this fkmita^ 
coniift of fhells of more than two valves. 

m 

Chitonite. Valves often eight, rarely f^ 
ven or fix, tranfverfely oblong, lying on the 
bMb 

Lepadite. (Shell with the bafe affixed to 
fome other body,) Valves many, unequal^ 
erefl: ; the little valves crowded together. The 
living prototype is called the barnacle* '^ 

Sub-species. Balanite. Moftly feflile^ 
conic, the aperture terminal (having a lid.) 

Phojladite. Principal valves two, divari- 
cate, with acceflfory irregular little valves, hinge 
recurved. 

BIVALVE FAMILY. 

The Prototypes of the Species of this family 
confift of Ihells of two valves; Probably nine- 
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tenths of all the organic relics in our diftrift be- 
long to this family. 

Myite.- Valves moftly equal,* unequilate- 
ral, often tranfverfely ovate, gaping at ei- 
ther extremity. (The hinge, moftly, with one 
folid^ thick, fpreading tooth, not inferted into 
the oppofite valve.) 

SoLENiTE. Valves moftly equal, unequila* 
teral, oblong, gaping at both extremities. 
(Hinge with a fubulate, reflexed tooth, often in 
pairs, not inferted into the oppofite valve.) 
Auftin Abbot, Efq. found one fpecimen near 
Hudfon. It is nowitt the Troy Lyceum. 

Tellinite. Valves moftly equal, unequi- 
latet^I, tranfverfely ovate or fuborbiculatc, to- 
wards the forepart it is bent to one fide. 
(Hinge with three teeth, the fide of one valve 
flat.) 

• Valves arc equal, when they arc fimilar in form an J fize ; as 
*hc two fides of tlic common clam-fliell. They arc uneguilateral, 
when what lies towards the edges on each lidc of the hin^c is 
not equal; as the common clam- (hell alfo. 

G 2 
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the beft charader in petrifaftions. Very abun- 
dant in the Heldeberg, Hudfon, Catskill^ 
Glen's Falls, &c. 

Anomite. Valves unequal, equilateral j the , 
point of one valve extending beyond the other J 
at the hinge, either ftrait or incurved. , The 1 
moft common of all relics in the Northern 
dates. In the Heldeberg it is often found very 
large. Sometimes the infide prefents appear- 
ances, which are miftaken for tortoife fliells, 
deer's hoofs, &c. by the common people. 

Subspecies. Gryphite. One valve flat- 
tifh, the other much curved at the hinge. With 
fhallow rays or none. Very abundant in the 
Heldeberg. 

Sub-species. Terebratulitjs. Valves 
both convex, radiated with grooves, often large 
and deep, upper one becoming much narrower 
near the hinge and curved. Very common in 
the Heldeberg, Hudfon, Catskill, Glen's Falls, 
on the (hores of Lake Ontario, &c. 

Mytilite. Valves equal, unequilateral^ ob- 
liquely or longitudinally ovate, rough. I found 
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one ill graywacke in Blenheim, and Mr. Cyrus 
M. Stebbing found one near Hudfon. Both are 
in the Troy Lyceum. 

Sub-species. Maroaritiferite. Valves 
JLauricled„ fomewhat comprefled ; hinge ftrait^ 
f expended. 

FiNNiTji. Valvea subequal, unequilatera},, 
ered, triangular, gaping, often rough-fcaly.* 

UmFALVE FAMILY. 

The Prototypes of the Species of this fami-* 
Jy coniift of ihells of a fmgle piece, as the £aall< 
ftell. 

Nautilite. Shell chambered with perfo 
rated partitions, chambers numerous. 

S UB-SPECJES. Am mom ite . Spiral, with the 
apex in the center, fometimes a little elevated, 
fometimes deprefled. Found rarely at the HeU 
deberg. Lake Ontario, &c. 

* At lead three-foartht of all the organic relict conftituting 
the Heldebcrg, Glen*t Falls in Saratoga county, and Becraft't 
mountain at Hudfon, are Pe^initcs and Aaomttei with the fuli« 
fpeciea. 



as GRAMMAR OF GEOLOGY. 

Sub-species. Rectiusculite. Strait aa 
little diftance, and fpiral near and at the apex- 
Auguftus Sacket, Efq. fhewed me feveral large. 
Specimens found at Sacket's Harbor. 

Sub-species. Qrthocerite. Strait frooDL 
l»he bafe to the apex, and chambered all the way^ 
This has the appearance of the vertebrae of ani- 
mals. Very abundant and large near Lake 
Ontario. Common in the Heldeberg ancL 
fometimes found at Hudfon. One was found 
in argillaceous flate at the north end of Troy. 

Sub-species. B^lemnite. Strait, elon- 
gated ; haying a conic chambered cavity at the 
bafe, but folid at and towards the apex. < 

* Sub-Species. Trilobite.* Bafe three- 
lobed ; from the bafe to near the apex the body' 
appears as if longitudinally divided into three ' 
rows of chambers. Called petrified miller by ' 
the common people when fmall ; when large 
they confider it the petrified ribs of animals. 
Very abundant in Becraft's mountain near Hud* 

* This fub'fpecies is not defcribed by Martin ; neither have I 
Keen adefcription of it. I. drew this defcription from mj fpcct- 
mcas, which were labelled by Lc Saear. 
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Ibn^ both in graywacke and compaA limeilone. 
it is frequently found at the Heldeberg alfo. 

CoNiTE. Shell convolute, turbinate ; aper- 
ture eflfufe, linear, toothlefs, entire at the bafe, 
columella fmooth. 

Cypraeite. Shell involute, ovate, fmooth p 
aperture efl'ufe at both ends, linear, toothed both 
iides. 

BuLLiTE. Shell convolute, fmooth ; aper- 
ture contraded, oblong, running lengthwife, 
entire at the bale ; columella oblique, fmooth. 

VoLUTiTE. Shell fpiral ; aperture without 
any beak, fomewhat efFufe : no lip on the inner 
fide of the aperture. We have received at the 
Troy Lyceum very minute fpecimens, in lenti- 
cular argillaceous iron ore, from the foyth fide 
^ of Lake Ontario, prefented by A. Cole, Efq. 

BucciNiTE. Shell fpiral, gibbous; aper- 
i ture ovate, terminating in a channel twifled to 
I the right : inner lip fpread, fmooth. 

Strombite. Shell fpiral, enlarged towards 
one fide : aperture often with a fpread brim, 
terminating in a canal turning to the left. 
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MuRlciTE. Shell fpiral, prickly with meta«S 
branaceous futures : aperture lerininating in an I 
entire canal, Ilrait or fomewhat afcending. 

Trochite. Shell fpiral, fomewhat conic! 
aperture fomewhat four-cornered, iranfverf 
above, contrafted : columella oblique. A fp< 

»cimen was fent to the Troy Lyceum by the Rel 
N. M. Wells, found at Sacket's Harbor. 
TuRBiNiTE. Shell fpiral: aperture coi 
trafted, orbicular, entire. This fpecies is ofte 
miftaken for the ammonite ; but it may be dt 
tinguilhed by its elevated apex and want e 
tranfverfe partitions between chambers. Fro 
quently found in the Heldeberg, near Hudfoi 
at Glen's Falls, &c. 

. Helicite. Shell fpiral; aperture contrafl> 
ed, lunate or roundifh within, or the fegmeai 
of a circle cut off. It is depreffed, globof<^ 
ovate, or fomewhat conic. 

Heritf. Shell fpiral, gibbofe, flattifh be- 
neath : aperture fuborbicular ; tip of the colu- 
mella tranfverfe, truncate, flattifh. 

Haliotite. Shell earform, fpreadiagd 
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fpite concealed, lateral: disk longitudinally 
perforated with pores. 

Patellite. Shell fubconic, without any 
fpire. 



Dentalite, Shell tubular, free, perforat- 
ed or pervious at both ends, without a fpire, 
ftrait. 

Serpulite. Shell tubular, adnate, often 
contorted^ entire at oj:)e extremity. 

Genus VIII. . ErismatoUte. 

" The Prototype is the prop, fupport or habi- 
tation of a worm or kind of polypus, which 
was produced by itfelf. Found in all ftrata 
from the Graywacke to the moft recent rock. 

« ■ 

. This genus embraces thofe relics, which, in 
the living ilate, are called Corals and Corallines. 

CORAL FAMILY. 

The Species of this family have the fupport 
or habitation outfide of the animal, and it is ge- 
fterally pretty thick and ftrong. 

H 
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TufiiPORiT£. 'Habitations tubular, ftoney) 
often aggregated: tubes moftly connefted by 
partitions, or tubular branches. 

Madreporite. Support or habitation fto- 
ney : cells or naked habitations ftellate with ra- 
diating laminae. 

SuB'SPEci£$. Retiporite. Surfacc pre- 
fenting a checked net-like appearance. Found 
at the Heldeberg. I have no defcription ofthi^; 
but my fpecimen was labelled by Le Sueur. 

Sl^JB'SFECIES. FuNGO-MADREPOWTEi* (^Ma* 

drepora simplex. J Support lingle: laminae in 
a fingle fet of rays* ,Profeflbr Silliman has a 
very perfect fpecimen ; it appears like a com* 
mon agaric, with a concave. pileus or cap. 

• 
Subspecies. Cornu-madreporite. Sup- 
port with its lamellar longitudinal rays horn- 
form. Very abundant in the Heldeberg, at 
Hudfon, Lake Ontario, &c. 



* Martin fays, this has been defcribed by fonie authors as ft 
perri6ed agaric : but that fuch a pctrifa<SUen has never been 
found. 
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SuB'SPECiMS. Arbo-madreporite. Stalk 
fhrub-like. 

Subspecies. Cumulo-madreporite. 

Stalks united together, often forming an entire 
mafs } fometimes they are more or lefs diftinft.* 

MiLLEPORiTE. Habitation ftoney : cells in 
the form of pores. Often branched* 

Celleporite* Habitation fomewhat do- 
fiey : cells cup-form. Very abundant in the 
Heldeberg and near Lakes Ontario, Erie, &c; 

AlvSolite. Habitations ftoney, covering 
other bodies, or in a fimple mafs, formed of 
concentric layers which are compofed each of 
an union of numerous^ alveoles. The alveoles 

• 

are very fhort, contiguous, reticulate and gene-^ 
rally paralleL 

FavosiTe; Habitation ftoney, fimple, of a, 
variable form ; compofed of parallel, prifmatic, 
&fcicled tubes, which are five or fix-fided.f 
Called petrified wafp-nefts. Very abundant in 

♦ Thefc may be confidercd rather as defcriptive, than techni- 
cal, names. 

t I took thefc two laft defcripiioas from Say's ezcelkat art?rft 
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the Heldeberg. Fafcicular Favofite, is called a 
petrified knot at Lake Ontario. 

CORALLINE FAMILY. 

r 

The Species of this family have the fup 
port out fide of the animal, and it is generally 

very flender and often branching. 

Sertularite, Support often jointed 
(horn-like) fhrubby, tubular: receptacles dis- 
pofed often laterally, cup-form or teeth-form. 

TuBUJL ARiTE. Support oftcn jointed (horn- 
like) tubular : tubes continued or branched, of- 
ten jointed : mouths terminal. 

Flustrite. Support often continued, foli- 
aceous, compofed of an united feries of ringent 

cells. 

CoRALLiNiTB. Support jointed, often dt 
chotomous (filamentofe :) porous on the. out- 
fide (calcareous.) Very abundant at Glen's 
Falls in Saratoga county. Perhaps a variety in 

on FofliI Zoology in the American Journal of Science* pages 383 
and 384. 
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red fandftone on Cattskill mountains, in Blen- 
heim near the head of the Delaware, &c. 

CRUSTY FAMILY, 

The Prototype of this family confifts of a 
woody or ftoney ftalk, covered with a bark-like 

cruft. 

IsiDiTE. Support (ftoney) fhrubby, jointed 
between the knots ; joints longitudinally ftriat- 
ed. I found one imperfeft fpecimen in the 
Heldeberg, Capt. Do^'d prefented a fmall, 
but very well charaderized, fpecimen to the Ly- 
ceum, from near Genefee river. 

GoRGONiTE. Support (woody, teftaceous 
or horn-like) fhrubby, continued. 

FAMILY DOUBTFUL. 

Alctonite.* Support is a proper ftipe, 

with a pileus or cap compofed of radiating tubes. 
In form it refembles a ftiptd agaric. One fpe- 
cimen found in Bethlehem cavern by Mr. A. P. 
Heartt was prefented to the Troy Lyceum* 



• This fpccics was labelled by Lc Sueur. A« 1 cannot procure 
the French defcription) I am compelled to defcribe it from the 
•zternal appearance of the fpecimen. This may ferve until fQmc*> 
thing better appears. 

H a 
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Genus IX. Phytolite. 

Prototype feme part of a plant j either root, 
trunk or leaf. 

MusciTE. Some part of a mofs. Stem 
diftinft, filiform: leaves fimple, generally 
crowded together, imbricate, feffile. 

FiLiciTE. Some part of a Fern. Leaves 
moflly pinnate or pinnatified. Very fine fpeci^ 

mens found at the RhodeJfland coal mines. 

* 

Graminite. Culm moflly jointed : leaves: 
fimple, lance-linear. The culms of an unknown 
fpecies of grafs I found in the Heldeberg, in. 
filicious fandftone. 

Palmite. Body of the ftem or root fimpte 
with the apex leafy. 

Lignite. Thebody or limb of atree* We 
have excellent fpecimens from the Mobile m 
the Troy Lyceum. •Alfo tolerable fpecimens 
embraced in calcareous tufa from near the weft 
boundary line of Madifon county, N. York. 

Rhizolite. Any part of a root. We 
have a fpecimen in the Lyceum, embraced in . 
calcareous tufa from the fame locality as the 
hft above. 
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Geology of the Northern States. 



I. PRIMITIVE CLASS. 



STRATUM 1. 
GRANITE. 

f- Spencer Range.* 

THE granite of the Northern States may be 
ctivided into five ranges. This will not embrace 
the granite of the State of Maine, nor the 
Ihort patches near the eaftem fliores of Mafia- 
chufetts above and below Bofton Harbor.f A 

* I fhall diftioguiih the ranges hj the names of the towns 
riirough which they pafs in the line of 'our fedtion ; which islaid^ 
lb as to average a few minutes north of the 4% of N. Latitude. 
A very broad belt, from ten to forty miles is taken into view for 
fixing the order of Arata. 

f MefTrs. Danas fay, that no formation of granite is found in 
the vicinity of Bofton. 



;r, will be 



^ 
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faithful view of thefe ranges, however, will be 
abundantly fufficient for prefenting the fciencc 
of Geology, in that elementary form, which is 
infended in this Index. 

The broadeft and the moll uniform in its 
breadth of all the five ranges given in our fee.. 
tion, is that which paffes through the town of 
Spencer, Mafs. The White Hills of New- 
Hampfhire, which M. Rafinelque calls the Nu- 
cleus of New-England, belong to this range. 
The extent of the granite, in that vail pile of 
mountains (which has not yet been ti-averfed by 
a Sauffure) is not afcertained. From the beft 
obfervers we learn, that it is principally Gneift, 



This range commences on both fides of Con- 
nefticul river at its mouth. Inclining a Httlt' 
cafterly, it leaves that river to the weft, near 
the north bounds of the town of Haddam. 
holds a great breadth as it extends northerl 
through the towns of Bolton, Stafford, &c. Con. 
Brimfield, Stiirbridge, Spencer, &c. Mafs. On 
its courfe through New-Hamplhire to Canada 
it varies its breadth confiderably. Sometimes 
approaching near to Connefticut river } at oth. 
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ers leaving confiderable breadth for the tranfU 
lion and fecondary clafles on its eaftern fhore. 

Wherever I have examined this range it is 
generally very coarfe-grained and of the grey 
variety • Though elegant fpecLmens with the 
flefh-coloured felfpar frequently occun. In 
Haddiam the felfpar is of a beautiful pearly 
white ; and often in blocks of more than a foot 
in extent. The mica is varioufly coloured, and 
frequently. very beautiful.* 

At Saybrook Prc^eflbr SiUiman found wdU 
charaderifed fpecimens of lamellar fulphuret of 
moiybdena in this rock. In Haddam Col; 
Gibbs and Mr. Silliman have difcovered vaft 
.quantities of beryl, fome emerald and chryfo- 
beryl. Mr. Mather found a cryftal of beryl 
here nine inches in diameter. I colleded 
here about fifty elegant fpecimens of beryl, 
fome of them very largej one fine fpecimen of 
cmefald and confiderable chryfoberyl, for the 

* My fon, A. B. E. found at Haddam a fpecimen of filvcr-co- 
lourcd mica with a jet-black belt traverfing the fame platet. AI- 
fo a mafs of hexahedral cryftals of mica two inches in diameter* 
with four of the fides perfcv^ and unbroken. Thtv are now m 
the Troy Lyceum. 



] 
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Troy Lyceum, noiwithftanding many cabmett' 
had previouily been luppUed trom the fame lo- 
cality. 

In Brimfield I found the mod beautiful adu- 
bria fubilituted for felfpar in both granite and 
gneifs. Small four-fided cryftals of zircon, 
terminated by four-fided pyramids, of the co- 
lour of finoky quartz were found in connexion' 
with the adularia in a wall near the refidence oc 
-the late General William Eaton, by his daugh< 
ttr.* Lamellar fcales of plumbago are often 
diffeminated in granite and gneifs in BrimBeld 
and Sturbridge ; and Dr. A. Lincoln found 
fulphuret of molybdena in granite in the wefti 
ern part of Brimfield. In the White Hills of 
New-Hamplhire at Rofebrook's Gap, CoL 
Gibbs found green fluate of lime. 

' Throughout the whole extent of this rang* 
as far as I have examined, it palfes laterally ua 
der the gneifs both to the eaft and weft. 



* JamerQD found zircon in gneifs. Sec Bnice'^ Journi}, pagt 
I ifit. Anil t ha-ie odc fpccimca of gneiCi round id BiinEcId c( 

I taiolng ilrcon. 
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I Shrewsbury Range. 

Proceeding eafterly, the granite appears again 
in Shrewsbury, eaft of Worcefter. This range is 
remarkably fine-grained, and of a light gr^, co- 
lour. It yields to the ehiflel fo readily, ttfat it 
it is much ufed for building-done. It extehds 
into New-Hampfliire acrofs the Merrimack 
river ; down which and the canal vaft quanti- 
ties are tranfported to the State-Prifon, where it 
is manufadured by the convids for the Boflon 
market. It has now become fo common for 
buildings, flagging fide-walks, ftreet-pofls, pil- 
lars, &c. ia the town of Bofton, that an eaftern 
traveller, on vifiting it, might fancy himfelf 
tranfported to Grand Cairo in Egypt. 

This range finks under the gneifs towards 
the eaftern part of Shrewsbury and does not 
rife again weft of the Atlantic, in the courfe of 
ourfedion. 

Northampton Range. 

Returning on our feftion to the weft, the 
granite finks under the gneifs near the eaftera 
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part of Brookfield. It appears frequently in 
deep vallies at various intervals: niuch farther 
to the weft. There is one direftion, where the 
granite of the . Spencer range, can be traced 
along under the other ft rata and under Con- 
nedicut river, entirely into the Northampton 
range. Though it cannot be feen all the way, 
we fall in with it at fuch intervals and in fuch 
relations, that the moft fceptical will not doubt. 
The beft courfe for this examination lies from 
Brookfield northwefterly to Leverett, thence t6 
Whately and Williamsburg. The gneifs and 
the higher ftrata cover the granite, excepting^ 
in the deep valleys and at other low levels. It 
difappears entirely for a little diftance, when it 
pafles under the fecondary ftrata and under 
Connefticut river. 

The Northampton range commences in the 
ftate of Connefticut and may be a branch of 
the Hinfdale range ; or^ rather this and the 
Hinfdale range probably fpring from the fame 
root weft of New-Haven. I have no doubt but 
the granite at Canton in Connefticut belongs 
to this range. I have traced it from near Con- 
nedicut line in South wick along the weft bounds 
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of Weftfield, near the eafl bounds of Montgo- 
m^ and the weft of Southampton, near the 
^dl bounds of Northampton, and into Hat^ 
field and Whately. Here it difappears by dip- 
ping under the higher ftrata ; and it is fuppos- 
ed to rife again near the fouth line of Vermont. 

Although I do Rot intend to account for any 
of the errors of the firft edition of this Index, 
but to prefent fofts as I now underftand them j 
yet as a range of granite pafTmg through Ches- 
terfield has been adopted by many learned 
American geologifts, it will be expefted that I 
fhould give my reafons for this innovation. 

After examining the granite in Chefterfield 
and Goflien very attentively, I find that it is al- 
ways in the form of veins traverfing gneifs. 
The large mafs in Chefterfield village, which 
feems to have given charaflier to the whole fup- 
pofed range, is certainly a mere vein, enclofed 
by diftinftly charafterized gneifs walls. Thi& 
fubje£): requires no train of reafoning ; I afTert 
the fafl; and invite geologifts to countenance of 
contradid: me, after infpeding the rock. Even 
the vaft bed of granite two miles northwefterly 
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from Chefterfield village, mentioned by Coh 
Gibbs* as traverfed by ** a falfe vein of filici* 
ous felfpar arid quartz,*' is itfelf a vein traverse 
ing gneifs. CoL Gibbs fays, the bed of granite 
in Goflien, fix miles north of .Chefterfield^ 
which contains the blue tourrtialine, rofe mica, 
&c. has not been difcovered. If the range of 
loofe rocks in which they are found be purfued 
northerly a confiderable diftahce, I think it 
becomes pretty evident, that thofe fragn)je»tB 
proceeded from a vein in gneifs. ThQugh i 
ironfefs we are compelled to reafon from analo* 
gy in a great meafure. 

1 have obferved, that veins of granite, when 
found in gneifs, ^abound in tourmaline, and the 
iaireft fpecimons of nrica, and often contain be- 
ryl. Such is certainly the faft in Haddam and 
Litchfield, .Con. and in Chefterfield and Go-. 
flien, Mafs, While the oldeft granite, as that 
in the Spencer range, prefents but few fpecimens 
of tourmaline, and the mica is generally of but 
^ne variety. 

F had much difficulty in adjufting primi- 

' fee American Journal of Science, page 34S. 
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iSv-e rocks in New-England in fyitematic oi- 
^ der, while I confidered thofe vafl veins as indi- 
cating the place of granitic ftrata. But fince 
I have attempted to feparate vch:s from ftrata, 
all the difGculties are obviated, 

I will point out to the reader another locality^ 
which I think will very clearly illuftrate this 
pofitioQ. In Gofiien, one mile ead of the blue 
tourmaline locality, mentioned by Col. Gibbs, 
m an open field, a little to the fouth of a Bea- 
ver-pond, is a gneifs rock, l^id bare to a con- 
fiderahle extent. Here is a vein of very coarfe 
grey granite, fair to the view, from fix to twelve 
feet wide with almoft an even furface, and feve- 
ral rods in length ; vertical and embraced be- 
tween walls of very dillinctly characterized 
gneifs. Veins of this kind, though not of equal 
extent, appear near Leicefter Academy ; alfo 
traverfing hornblende rocks in Belchertown.* 

*'SxtraA from a letter to Dr» A. Robbinsi the Correfponding 
SccTctar^ of the Troy Lyceum, which I wrote, while adiing as 
Collc<Sking Agent— dated Oanbury, Coo. Nov. 19, iSiS: ** Much 
if yet to be done, before even the outlines of the Geology of this 
country is fettled. Amopg other fubjet^s the granite itfelf feems 
to be too incorrigible to fubmft to the Werocrian arrangement. 
After I am better prepared I intend to remark extenfivtly upon 
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This range feems to lie very near the furface. 
For it frequently appears in large patches where 
the upper flrata feem to have paffed away. 
Dn David Hunt, who has every mineral in this 
part of the ftate at his call, condu£led me to a 
quarry of the fine-grained granite, but a fmall 
diftaflce wcfterly from Northampton village. 

The lead mines of Southampton and Hatfield 
are in this range. Mr. Hitchcock found lead 
ore, with mod of the accompanying minerals 
which are found in the Southampton mines, at 
Whately and Leverett. This affords one of the 
bed evidences, that this range of granite pafies 
under Connefticut river, fupporting the upper 
fecondary and allu\dal formations. 

Where this range paffes along the weft bounds 
of Weftfield, four miles weft of the Academy, 
in the woods north of the Ruffel road, I dis- 
covered a very extenfive bed of Terpentine, em- 

tiiis Qratum. At prcfcnt I Am compelled to ftate, that wherever 
\ have examined, it appears rather in veins traverfing gneifi and 
hornblende rock, than as a diftindt ftratum. I do not feel in- 
•'.lined to any fuch new dodtrine. I merely intend to conrcfi, 
that after much minute inveftigation for three years paQ, I am 
fiill embarralTed Tvith this part of the fyftcm of arrnnnjenKnt." 



GRANITE. 101 

• 

braced in granite. It is exadly upon M^Clure's 
Springfield geological fection. The furfaceof 
the Terpentine exhibits the deftru£Hve eflfefts of 
difintegration. But on examining it in the fis- 
sures, it appears to be fufficiently compad for 
quarrying* I have no doubt it will, at fome 
future day, become a profitable quarry. To- 
wards the fouth end of the bed, beautiful talc is 
very abundant. 

In the lead mines of Southampton, Dr. Hunt, 
Col. Gibbs, Profeflbr Silliman and Dr. Meade 
have found many interefting minerals. Sul- 

•m 

phate of barytes, fulphuret of zinc, fulphate of 
zinc, fulphuret of copper, fulphuret of lead, ful- 
phate of lead, muriate of lead, molybdate of 
lead, fluate of lime, beautiful radiated quartz, 
&c. Moft of thefe minerals have been difcover- 
ed at Hatfield alfo. Mr. Silliman obferves, 
that this vein extends from Montgomery to 
Hatfield, a diflance of twenty miles. Bruce^s 
Journal, page 64. Mr. Hitchcock has now 
traced it to Whately and acrofs Connedicut 
river to Leverett. I have traced the fame gra- 
nitic range and found it embraced fimilar im- 
bedded minerals, nearly to the fouth bounds of 

I 2 
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the ftate of MaflTachufetts. Although I difcover^ 
ed no lead fo far fouth ; I think, from a con- 
fideration of the minerals with which the, lead 
is affociated, that it is probable the vein extends 
nearly acrofs the ftate of Maffachufetts, and per- 
haps farther. 

Hhudale Range. 

Proceeding to the weft, the Northampton 
I'ange of granite paffes under the gneifs, and 
appears again near the foot of the mountain ol 
Peru on the weft fide, in the town of Hinfdale. 
Here as well as at Northampton we have a 
fpecimen which is fetal to that part of Wemer'j 
theory, which requires that the granite fhould 
be the higheft in fimilar fituations. The gra- 
nite fupports the gneifs on its eaftem fide, fev©. 
veral hundred feet higher than itfelf. A fimilar 
relation between thefe two ftrata is prefented in 
Saratoga county, which will be defcribed here- 
after. 

The Hinfdale range of granite commences oo 
the weft fide of Houfatonic river, a little north 
of Bridgeport, in Connefticut, and extends in ? 
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BorAerly direftion, probably uninterrupted, un- 
di h pafles the bounds of Canada. I havie 
traeed k through moft of Litchfield county, and 
iiiid it pafles out of the ftate through Norfolk. 
I have purfued the fame range acrofs Maflachi^* 
fetts ; and Dr. Edwin James has traced it thence 
moft of the way to Canada. It i^ very ftrange, 
that feveral publications have located the fouth-* 
em extremity of this primitive . range in Weft 
Rock, at New-Haven ; which is greenftone 
retting on red sandftone. Such random guea^ 
ses, given as fads, are very injurious to the 
icience. 
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fifoft of this and the Northampton ranges 
are remarkable for being at a lower level thair 
thegneifs and hornblende rocks. Sometimes 
they are even lower than the mica-ilate and tat 
cofe rock. It preffents all the varieties of co- 
lour and texture. In Litchfield county. Con. 
We find the felfpar pearly white and bright flefh 
red. Alfo the mofl beautiful fpecimens of gra** 
phic granite ; particularly in the town of Beth- 
lehem. Where it croffes our fedion at Hinsr 
^e the felfpar is generally dirty white. In 
Adams, twenty miles north of Hinfdaie, the 
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quartz is purplllh blue ; and fometimes the fcl- 
fpar is a bright blue. Fragments of the latt^' 
variety have been found, of feveral hundred 
pounds weightjin the alluvion near Troy ; mon 
than thirty miles out of place. 

Near the fouthern extremity of this range, ii 
the town of Huntington, Con. Mr. Slllimar? 
found in it, tungften, tellurium, native bis- 
muth, &c. In Litchfield county, Mr. JohnP"- 
Brace conducted me to localities, where it 
tained beryl, fmoky quartz, tremolite, chalce- 
dony, petro-silex, ftiorl, &c.; but the principal 
rock in this county is gneifs, and it generaJlj 
contains fimilar minerals to thofe found in gra- 
nite. In Woodbury it contains magnetic iror 
pyrites, and in Roxbury carbonate of iron; 
though probably the latter mineral is in a veic 
of granite in gneifs. 

, I have feen feveral very interefting minerals 
from this range in the flate of Vermont. Btt 
little authentic account of particular localJi 
has been received. Dr. Edwin James prefentei 
to the Troy Lyceum an aggregated mafs, froi^a 
this range in the town of Charlotte, of peajii'^ 



white felfpar, whitifli quartz, green augite, 
green and red coccolite and laminated plumba- 
go. This had been long ago difcovercd by 
R^feffor Hall as the locality of coccolite ; and 
it feems that the celebrated Rogers' Rock is 
chiefly a mafs of a fimilar aggregate. But I 
had never before feen fuch large crj'ftals of 
green augite. Dr. Wells received a fpecimen 
from Rogers' Rock containing one Ilender 
tranfparentcryftal. He alfo received, and pre- 
lented to the Troy Lyceum, a fpecimen of na- 
tive bifmuth, which was picked up in a fmall 
creek near Ticonderoga. Tliis probably pro- 
ceeded from one of the granite rocks in that vi- 
cmity. But whether from the eaflern or weft- 
era range, it is difficult to determine. 

The granite of New-York Ifland has never 
been traced, to my knowledge, fo far as to as- 
certain to which range it belongs. Whether It 
is an interrupted fpur from the Hinfdale range, 
iliverging from it in the fouthweft part of Con- 
neQicut, or infulated and independent, I can at 
prefent obtain no means of determining. It 
feems to be accompanied by gneifs, fienite, mi- 
ca-flate, takofe rock, granular limefhone, &:c. 
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It prefents feveral varieties. Dn Jdm Tocm; 
has ffaown me fpecimens of the red and grey 
and the Rev. F. C. Schaeffer found the graphi 
tariety. 

Saratoga and Highland Range* 

The Hinfdale range of granite finks laterall 
luider the gneifs to the weft. AW that j^ 
which i& included between Vermont and Lied 
field. Con. never rifes again this fide of tl 
Rocky Mountain at the head of the. Miflbm 
Whether it rifes again this fide of the Paci£ 
ecean we are not able to determine at prefent 
as we have not yet' received any fatisfaftoqr an 
count of the Rocky Mountain.* 

I fay that part, which is included betwec 
Vermont and Litchfield y becaufe Dr. Steel h^ 
treated the Ss^ratoga, and Highland, granite i 
the (ame ii^ge.t Aftd as I can fee no incof 

* We fliall no longer remain ignorant of the conftituent Art 
forming that mountain, after Dr. Edwin James, and Mr. Hcni 
R. Sehoolcraft, who arc attached to the weftern fcienlific expi 
dition, (hall have fet foot upon it. 

\ Se^ Steel's Analysis •£ Mineral Wateri, 4d £d. page 2a 
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in fuch a view of the fubject, I flial! 



13 the mod extenfive range in North 
■a. It commences, according to M'Clnre, 
Georgia. It continues, with little interrup- 
tion, through all the llales in its courfe norih- 
oflerly, as far as Dutchefs county in the ftatc 
of New-York. There it finks gradually be- 
neath the upper (trata and rifes again one mile 
north of Saratoga Springs. Thence it continue* 
00 with but few interruptions into the unex- 
I^red regions of Upper Canada.* 

, The appearance of tlie granite in Saratoga 
county is very remarkable. Without a view 
10 any particular theory, its appearance maybe 
]rff>refented by the following fuppofition. That 
>U the (Irata now in view formerly lay in a ho- 
tizontal pofition ; with the granite at the bottom 

'• Mrhapi ruiure invcRigitiont majproTe ihe Highlind Tmgc 
B be VU)ie priipcrl^ united to ttic Hinrdale ; anil tint IhE north- 
int part wliich ctlendt duwu from CaDAda, Itrininitci al Sara* 
Vp. Thii it M'Clurc'i plin, u laid down on h[i Genloglril 
ll^ ; though he does doi profcfs to be miniiic in the minor lo- 
■rihin. Aa aceuraie gcolugilt ought to eiplorc the eountrjr 
1^ ifae Highliads to Saliiburj' niinci; and from New- VorV 
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and the compad limeftone at the top,Jeov« 
the whole country. That a force was ap] 
beneath the granite, fufficient to raife it up v 
all the upper Itrara on its back. But at i 
place it happened to break through them all a 
once, forming a north and fouih iilVure ol* ihirP 
ov forty miles in extent. All the ftrata on tM 
eaft fide of the fiffure fell back nearly enrira 
and (lilt remain fo ; with the compaft 
flone covering the whole as it did while all t 
ftrata lay undifturbed. But on the weft I 
the ftrata ftill retain the elevations to whic 
the)' were raifed. For about ten miles from t' 
fouth extremity, the granite (hows only its' 
eaftern edge, and that but a few feet highot 
than the eaftern plain ; while it fupports lh«i 
gneifs, hornblende rock and mica-flate of fucfal 
thicknefs, as to form over it a mural mouniaiibi 
Wherever the rock is laid bare on the eaft fiilw 
of the fuppofed chaftn,it is compaft linieftonejJ 
which in fome places meets the granite fo clofQ> 
ly, that it may be compared to a board fcribedl 
up to a wall by a carpenter. 

Where the river Hudfon cuts through tha J 
mountains, about twenty miles north of Sara-J 
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' ti^ near Glen's Falls, the granite rifes muck 
Ittgher. Here, at its eaftern bafe, the compad 
limeftone, confiding moftly of organic relics, is 
ivaflied bare by the river. A teacher of Geo- 
logy Blight here arrange his pupils, fo that they 
might infped fpecimens in place of the primi- 
tive, tranfition, fecondsu^ and alluvial clafTes, 
^ a vaft fcale. And at the fame time they 
knight all fit within the fphere of his voice, but 
for the roarings of the mighty Hudfon, ruihing 
down from the ancient granite to the recent 
formations below.* 

Lamellar fcales of plumbago are diifeminated 
trough the granite at a place about feven miles 
north of Saratoga Springs. In a hole dug 
' ^ibout ten feet into the folid granite, the walls 
{defeated a beautiful glimmering appearance, 
^ufed by the diffemination of fcales of 
plvimbago.f I believe molybdena has been 

^ For the geology of Saratoga county, t^ith a complt-te geolob* 
P^9k\ map, the reader is referred to the Introduction to Dr. Steel's 
^^«1yii8 of Mineral Waters, %d £d. publidied at Albany. 

^^ This bole was dug by a deluded company of money-diggers. 
^^>«ut half a doxen roboft young men were at work when I visi- 
*^^ the p1ace,Dec. i8f8. They were encouraged by one of thofc 
**^^K)ftor», who pretends to fee hidden treafures by looking iom 

K 
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s~ft)und here alfo ; but I loft my fpeclmetia 
fore I tefted them. The felfpar is generall 
white, and I found a few fpecimens of adul; 
Cubic niafTes of magnetic oxyd of iroa 
not uncommon. 



At the Highlands the granite embraces largj 
beds of very hard ferpentine. The granuli 
magnetic iron ore, containing fmall cryflals i 
yellowifh phofphale of Ume, is abundant in tl 
Highlands, embraced in both granite an 
gneifs. I believe every known variety of gn 
jiite is found here. 

I have been able to afcertain but few locali 
lies of diffemipated minerals at the Highlands 
j) Neither have I learned in which particular ftrafl 
r the many minerals brought from there 
found. Mr. S. W. Conrad found cryftals c 
zircon in this range, where it pafles througl 
New-jerfey. 1 have feen cryftals of beryl i 
granite paving' (lone, which were brought tg 
Albany from the Highlands; but know nothtn 
of the particular localities of them. 

er thd^ 
'fuadc [hem H 
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ft Has Eieen the received opinion, that ther^ 
no grtt&ite weft of this range in North 
Hlhierica ; or at any rate not on this fide of the 
Rocky Mountain. But it appears from the 
fubfervations of Mr. Henry R. Schoolcraft, that 
there is a low range of granite, refembling the 
Northampton range, of a fimilar variety and 
eontaining fimilar minerals, on the weft fide of 
theMiffiffippi,paffing northerly perhaps through 
Ae ftate of MiiTouri. The lead mines, with 
jfae accompanying minerals, blende, lulphate of 
feorytes, fluor-fpar, radiated quartz, &c. are 
Ibund in the courfe of this range for feven hun> 
dred miles.^ 

^ * Sec Schoolcraft's l^cw •! tbw Lead Mines of MIflbiiri|4pa|et 
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THIS is the moft extenfive of the primitive 
ftrata in our diftrid.* Bakeweli fays, it k 
fcarcely known in any part of England Q( 
Wales; but that it conftitutes the prindpd 
rock formation in a conliderable part of 3w^ 
den. It is rarely wanting in its place in New* 
England ; though there are fuch localities of 
limited extent. 

Ranges between Spencer and Shrewsbury. 

The Spencer and Shrewsbury ranges of grar. 
nite being but about twelve miles afunder in 
our fe£tion, none of the intermediate ftrata are 
very extenfive. The gneifs, however, immedi* 

* Gneifs in the primitive clafs, graywacke in the tranfition and 
eompadl limeflone in the fccondary, probably form the b^^fit reckt 
of three fonrth« of N#cth Ainrrir». 



' adjoining the Spencer granite, is about 
five miles in breadtli. Both to the north and 
foQth it fpreads out and becomes very exten- 
^e. The White Hills of New-Hampfliire are 
i to be chiefly embraced in it. And it fpreadK 
rtner from twenty to thirty of the towns in Con- 
Be^icut, lying between Thames and Connefti- 
CUC rivers. In almofl every part of this range, 
the granite appears in the deep valleys, while 
the gneifs covers the eminences ; though fome- 
pes the fienite crowns the higheft hills. It is 
hard and compad near the granite. 
I* the eaftem declivity of the hills towards 
Worcefter, it becomes tabular, (Irait-grained 
ud fiflile; in feme meafure refembling the 
gneifs quarries in Haddam, Con. 



Faffing under the .upper ftiata between the 
villages of Leicefter and Worcefter, it rifes again 
towards the higheft part of Shrewsbury. Here 
it is of very little extent, being foon cut off by 
the granite ; and I have remarked nothing here 
u peculiar in its character. It is faid to embrace 
1 of plumbago near Worcefter, but I did 
I it, and have no conclufive evidence of 
1 in this itratum. 
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Range east of Shrewsbury. 

The gneifs commences in the eaftem part o€ 
Shrewsbury and continues to the foot of tb^ 
hill weft of Framingham* There are feveral 
valleys, at the bottom of which we find granite* 
Some of the hills prefent fields of hornblende 
rock in their higheft parts ; and patches of mi- 
ca-flate fometimes, though rarely, occur. The 
alluvion hides the rocks to confiderabte extent 
near the ftage road ; but on escamixung the 
country liorth and foutb for feveral mi!es, I be- 
came convinced that gneifs is generally the ba« 
fis rock. I found feveral beds of calcareoiiSL 
fandftone, which induced me at firft to confid- 
ei* it a ftratum analogous to one of the ranges 
of granular limeftone weft of Hinfdale. But I 
have fince become familiar with fuch beds. I 
iind them very nearly refembling fand-lilui 
limeftone aggregated with quartz, imbeddedj^for 
.ailes in extent, in the gneifs of Saratoga. Bake^ 
well and other European geologifts, mention 
the occurrence of fimilar aggregates in gneifi. 

Near Framingham this range pafles under 
jiiftindly characterized hornblende rock, h 
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^oes not appear again as the principal rock, in 

Ae eaftem part of our fedtion.* But the three 

lo^er primitive ftrata feem to lie nearly in a 

horizontal poiition, the loweft of which being 

^t no great depth, throughout the whole extent 

^f country from Shrewsbury range of * granite 

to the Atlantic. For wherever we defcend into 

the deeped valleys, we reach the granite^ with 

gneifs and hornblende rock reding upon it in 

fucceflion, in almoft every part of this portion 

of our diftria. In truth there are feveral ex- 

tenfive trads of country in the New-£ngland 

ftates, where thefe three ftrata, and fometimes 

two or three of the next in fucceflion, may be 

diftindly feen lying upon each other, as we 

afcend from valleys of moderate depths to the 

tops of adjoining hills. Here we are relieved 

from all the uncertainties of theory. For we 

^a£):ually fee a fucceifion of eminencies, in which 

the ftrata now retain their original order ; while 

the uppermoft are cut off by the intervening 

▼alleys. Monfon, Ware, and Belchertown, pre- 

* Meifrs. Danas mention porpbyritic granite in a rang* of 
towns (Cambridge, Newton and Ntedham) from nortbtaft to 
Ibothwefl, near Bofton. It is denominated porpbyritic gneift 
in this work, and occurs iji WcfterOi Litchfield Co* &c. 8ec 
Geology of Bofton, page Sa 



lent excellent illuClrations of this poAtK 
well as many towns between Shrewsbury rangt 
and Bofton. 

Ranges between Spencer and Northampton. 

The gneifs commences near the eaft bound) 
^ef Brookfield, as we return to the weflwanj 

along our fedion. It is difficult to fix on th(^, 

weft limits of this range. It appears to be tfw? 
I principal rock in atl places, excepting the very* 

^K loweft, as far as the well bounds of WellemP 
^K Beyond that place, the higheCl hills are capped 
^^^Vith hornblende rock ; but gneifs is the princt)^ 
^^H^l rock as far as Swift river. In the deepeC 
^^Kvalleys granite appears as far welt as Belchei^ 
^HLtown, with the gneifs between it and the horn-' 
^f^ blende rock. Near the Forge, one mile north 

of Belchertown meeting-houfe, is a ftriking lo^ 

cality. 

That part of this range, which lies betweeff 
Chicapee river and Coy's hill, is porphyritic, 
gneifs.* It is curioufly fpotted with cubes and' 

* II is vaj eitraordinary, that rome Americin Kcolegilll' 
Ihoald dcDominite ihii rock porph^riiic granite. Whcrcrtr 
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IbraUelbpipeds of felfpar, of the granulav 

J variety, t have f^en thoufands of thefe blocks^ 

from two to four inches tong and from one to- 

two inches wide. This variiety of gneifs runa 

feutherly through Brimfieid y but it is not fo 

broad as in Weftern, 



r 



The gneifs of Brimfieid, Sturbndge and Staf* 
tord contains in fome places, large quantities of 
very foft fulphuret of iron. This fubftance^ 
when expofed, is- continually fubjed to chemi- 
cal decompofition ; and fulphate of iron is 
produced. Several chalybeate fprings in Stur-- 
bndge owe their fulphat<2 of iron to this caufis*. 
The QtaSbrd waters are well, known. They- 
alib derive their chief qualities from the fame? 
fourcea 

Ness^r the boundary line between the towns- 
rf Scurbridge and Holland, there is a large bed- 

oceurt within the courfe of my obfcnration, it- it the moft per-!> 
tc&\j oharadlcrized goeifs. In Weftem, and in Litchfield coun- 
ty, Con. it is decidedly the uppcrmoft layer of the gneift ftra* 
tarn. It is true, that the European books fpeak of porphyritic-. 
graoite; but they dcHne true fine-grained granite. If they 
really meant this rock I could not (crrilely follow them againfi 
the indifpuuble didbtes of common lenfe ; notwithftandin|;,my; 
high refpc<5V for fome ef their authors, borders mx rencrationii 
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ef plumbago (carburet of iron) between < 
tenfive layers of gneifs, which was wrought n 
ny years ago. A (haft of 107 feet was funM 
here and many tons were taken out. In coa,- 
nexion with this is an extenfive bed of hora- 
blende, not aggregated with any earthy fuW 
ftance; but arfeniate of cobalt is diffeminatedj 
through it in fmall quantities^ It has no con- 
nexion with any hornblende rock ; but is ai 
mere infulated homogeneous mafe. 



In Brimfield the gneifs contains very beauti- 
I, All pearly adutaria, fometimes connected with' 
^^■dmall ctyilals of zircon. Laminated plumbago' 
^^^H very 'frequently di0eminated throughout! 
^^^MXtenfive rocks. 

^^B' This range is not very extenfive near Con— 
^^^ BeSicut river in Chatham and Haddam. lU' 
Haddam it is in vertical tables, where it is quar.^ 
ried to a great profit. Large quantities from 
this quarry are tranfported by water to Albany^ 
Troy, and other river towns, to be ufed for 
flagging. The veins of granite, fo rich in beau- 
tiful cryftals of beryl, Jhorl, &c. traverfe the 
jpteifg of this quarry. 



eiffEiM. 



This ran^e varies greatly in breadth on the 
aorth fide of our feftion, as well as on the 
[outh. Accompanying the Spencer range of 
.ETanite into Canada, it Itretches over four or 
five degrees of latitude with very little interrup- 
tion. Col. Gibbs found betls of magnetic iron 
ore in it, in feveral places in New-Hampfhire. 
But like other ftrata running through New- 
Hampfhire, as well as Vermont, it has not beea 
duly examined far to the north. 



This range evidently paffes under ConnefU- 
rcut river, accompanying the granite and cover- 
ed with other ftrata, and rifes with it on the 
weftcrn fide. As far, however, as I have exa- 
mined this range, it feems to be chie6y brokea 
up into patches of little extent. '! hefe piitchas 
»re not unfrequent, and generally reft inimedU 
aiely upon the granite. 't 

iget between Norihampto* and Hinsdale. 

To avoid being milled by theory,has ever been 
an important confideration with me, from the 
commencement of my geological refearchei. 
*'L.ead me not into temptation," flioold bi; the 
prayer of every hotiell geoiojfilt. For theories 
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-are fo fafcinatingthat perhaps none can effeftoal 
iy refift them. With all my determinaiionl 
cannot ftiiU from my fancy that theoretic vifion, 
which prefents this gneirs rock, commencing 
the weft fide of the Northampton range of gi 
nite, accompanying and concealing the grarui 
in one continuous ftratum through to Hin dali 
Though it is itfelf covered with other ftracs 
moll of the way through Worthington and & 
part of Peru, I cannot but confider it as the 
fame ftratum, prefenting its eaflern and wefters 
«dgeB at Williamsburg and Hinfdale. 

The eaftern range conftitutes mod of thai 
range of hills, or rather mountains, which ruiK 
through Golhen, Chefterfield, part of Williams- 
burg, Norwich, Montgomery, Ruflel, Grao* 
ville and Hartland. I have traced it in all theft 
towns to my entire fatisfadtion ; and I prefumc. 
the gneifs near New-Hartford village belong] 
to this range. It feems to difappear, or at le< 
to become rather uncertain, near the nortl 
bounds of Williamsburg and Goftien. Mol 
of this range has its layers confiderably curv( 
And nearly in a vertical pofifion, like all 
other ranges of this ftratum in New-England, 
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^ Several interefting minerals have been dk* 
^Wered by Dr. David Hunt and Col. Gibbs in 
V^ns traverfing this rock. One new mineral, 
ftlicious fpar,* is found in great abundance two 
^iles northweft from Chefterfield village, alfo 
W Golhen five or fix miles further north, 
^ith the filicious fpar of Chefterfield is found 
beautiful green tourmaline and beryl. With 
that of Gofheri is found blue tourmaline, or 
mdicolite, rofe and yellowifh-green mica. 

This range finks laterally under the upper 
ftrata^ and appears again a little to the eaft of 
tfce higheft part of the mountain of Peru. Al- 
inoft the \«^hole of this mountain is gneifs. It 
lextends nbrtherly into Vermont, increafing in 
breadth. It forms inoft of thofe gigantic piles, 
^faich fever the divifions of the fouth branch 
<rfthe Deerfield river ; and the higheft part of 
the mountain eaft of Adams, called Hoofack 
mountain. It is remarkably hard and harfh. 

♦ Soon after Dr. Hunt difcovcrcd this mineral. Col. Gibbs 
pronounced it a new one, or a new variety of fclfpar. But Pro- 
feflTor Hauffman firft analyzed it. It confifts of about 71 per cent 
tifcx, ao alumine and 9 potafli — fomttimes a very little limcj 
magnefia and iron. Fclfpar contains from iz to«l4 per cflit 
pota(h inftead of foda. See Am. Jour. Science, page 348. 

L 
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The pofition of its layers almoft v-^ical, .and 
often much undulated. 

It mdntains its breadth foutherly, fpreading 
over a large portion of Litchfield county iQ 
Connedicut, as well as the northweftem part oi 
New-Haven county. 

Range weji 4f Hinsdale. 

All the ftrata between the Hinsdale range oj 
granite and the afgillite, are remarkable foi 
their frequent alternations j or, perhaps mow 
properly, their anomalous relations^ I IhaB 

* 

treat them, however, according to the order, 
which if fo clearly prefented to us, every when 
to the eaft of this range. But I fliall not omj/ 
to notice all the local deviations from that or 
der, which have fallen under my notice. For? 
tunately I have had a better opportunity to ex« 
amine this part of our diftrid than any othei 
part ; excepting the tranfition clafs in the ftate 
of New-York. Iij addition to this advantage, 
I have had the afliftance of that very able and 
accurate naturalift, Profeffor Dewey of Wil- 
jiiams College, for two or three years. He re- 



at the vei'y central point of the moll com- 
plicated difficulties ; and never fuQers any iii- 
terefling h€t to efcape his notice. 

This range of gnsifs is feparated into- two lay- 
ers, from near the fouih boundary line of Mas- 
fechufetts far into the flate of Vermont, by a 
1 broad layer of granular limcftone connected 
with granular quartz. The layer next to the 
graoite u thin ; and at fome places feems to be 
iaierrupted. It is generally low and refls late- 
rally againll the granite. It pafics fuddeniy 
under the very thin, though diftimSlly charafter- 
iwd, ftraium of hornblende rock ; over which 
lies the granular limeltone. 

The other layer, beyond the firft range of 
panular limefione, forms the principal part of 
arangeof high mountains. This layer of gneifsj 
iflgether with the mica-flate, taicofe rock and 
{nnular quartz, conltitute Saddle Mountain, 
twenty-four hundred feet* higher than the gra- 
nular limeftone, and feveral hundred feet higher 
than any mountain in MafTachufeits or Con- 

' See ProftlTbr Dewcy't Geology of Willi am (town, Am.Jopr. 
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iie£ticut. This mountain range croffes the hit 
of Maflachufetts and runs into Vermont But 
it is cut down tranfverfely entirely to a level 
with the limeftone at Williamstown and Pitts- 
field ; and almoit a§ low near Stockbridge. 

Near the fouth bounds of Maffachufetts,.th^ 
eaftern and weftern ranges of granular limefton^^ 
which run along both bafes of this range o» 
mountains, unit,e, and entirely infulate it ; OCT 
render it a peninfula. 

Oppoflte to the fouth end of this range oi 
mountains, the layer next to the granite begins? 
to extend in breadth, and foon becomes of con- 
fiderable extent. Faffing foutherly through the 
ftate of Connefticut, it forms feveral lofty hills, 
which may be denominated mountains. 

Mr. Brace has found plumbago in it and fe- 
veral other minerals common to this rock, in 
Litchfield county. In the peninfular part, three 
miles northwefterly from the village of Great- 
Barrington, I found a bed of oxyd of manga* 
nefe combined with much oxyd of iron. PoSr 
Tibly this bed may be worth noticing ; but I 



had no leifure to purfue the enquiry, . It is on 
M'CIure's Springfield feclion. 

Ranges of Saratoga and the Highlands. 

The gneifs accompanying the Saratoga range 
of granite lies wholly on its weftern fide. For 
ai explanation of this arrangement of the gneifs, 
the reader is referred to the article on the gra- 
nite of this range. 

This is that variety, i^ich is denominated, 
the moft recent formation.* Its pofition is 
nearly horizontal, and its layers rarely undulat- 
ed. In an analyfis of this range, we need not 
refort to any train of reafoning or analogy, to 
arrive at fads. For the river Hudfon having 
cut a tranfverfe feftion through it, feven or 
ttght hundred feet in depth, we can examine 
dl its layers, and its place of meeting with the 
granite, as we would infpei^a map. 

Near the commencement of the gneifs upon 
the granite, it dips a little to the weft. But it 

■ Sec Ibe JniroduftioQ to Dr. Stcel'i AnaljrlM of Mineral Wi- 
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^^ IS almoil perfeftly horizontal in the mountaif?T 
Kayaderoircras which it conftitutes about eighl I 
miles weft of the granitic ridge. The extent of J 



* 



this range of horizontal gneifs I have not been 
able to afcertain. David Buel, Jun. Efq. ad 
Vice-Prefident of the Troy Lyceum, examined' 
it about twenty-five miles weft of its eaftem 
edge ;' and Major James Dalaby, the i ft Vice* 

cad by Jiitlgc Buel bclore 

" While on an cicutIiod tlnPbgh pgrt oC the couinies of Schc* 
Dcdbailjr »nd Moorgoiiirry, feme obfctvjlionj were made on ih^ 
Gcok'gy of Ihcfe counticj, in confoimliy with ihat duty v 
the dcCgn of our afTaciatiun impofei on every member of the 

" The CrinGtion ctsfi of rocki ronlinnci along ihe vallej of tb 
Mohawk nearly a far as the wedcrn boutldary line of the cObd 
tf of SfhcneiSaiij-. 

" The argillacconi flue difappeart, by falling beneath ibe ti!gb* 
et Uraia.abonl eight milti from ihc city of Schtncdladjr— 
ponding rery nearly with ihe geolo^icat map publiihed by I>lb 
Steel of Sinttiga. The rock under which Ihe (late pafTo hai I 
(itcrnal appearance of the rubbliflone variety of griywieke|. 
but by telling the rock nilh acidi, it a|ipears to confin in pan of 
earbonate of iime. ti it here called baflard limcllane. In the 
eourfe ol two milci the rock (Iratuin afTumci the dinindtlve cha-, 

.ladtcriOio ot the blue compaa limelloiie 

DOW bcfotL bim (!()inonllr.<iiTe proof, that he hai entered upon 
thai fei'oodary region, which continues many hundred n 

jiht weft, Thiiflcuum, however, iiof very iiiniccd cuent 
1 tiorth of thr Tallry of tbf Mohiiirk, 



upon - 
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^fidenr, found that it extended to the l^ittle 
Falls on the Mohawk, more than thirty milet 
farther weft.* Dr. Steel has afcertained that 

** The ancient building of Sir William Johnfon, which is called' 
^rt Jobnfon,32 miles wed from Troy, i« built of this ftratum of' 
compa^ HmeQone. And although it has been built about a cea* 
^1117, the (tones exhibit no marks of difintegraticp. 

** In going from Fort Johnfon to the Tilhige of Johnftown, » 
finance of eight miles, we pafi obliquely over a* belt of tranfitioa 
''i^lcs, running nearly parallel to the Mohawk. About fcvcn 
ailca north of Johnllown village the country is decidedly primi- 
tiv**?. Here we fall in with that variety oi gntifs rocks, which fome 
{c^ologifts conhder as of the mod recent formation. They are 
xnacie up of many diftindl layers of which quartzofe particles are 
, >» cscefs and their pofition is nearly horizontal. Thefc layers 
0^ ^neils are probably a continuation of fimilar rocks which form 
^c bafis of the northwedern part of Saratoga county. 

** The village of Johnftown refts upon tranhtion drata ; pro* 

%ai\>ly graywackc upon argillaceous flate; but theroekt are mod* 

^ covered with alluvion. At Johnden Hall, however, (which is 

'lute fourths of a mile from the village) the flate appears at the 

Wd of a creek. This i!ate evidently reds againd the primitive 

<<Dek» to the north." 

• * Thofe who have read Governor Dewitt Clinton's Diseonrfe 
'Wore the New-York Literary and Philofophical fociety, in 
^hich he denominates the rock at the Little Falls granite, may 
confider Major Dalaby's opinion as at variance with the Govcr* 
aor's. But it diould be noticed, that fome geologids blend the 
granite and gneifs drata ; on the principle, that there is no good 
Kafon for Separating them — their condituents being the fame, 
tnd they frequently ahemating with each othen But I cannot 
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it extends at leaft eighty miles to the north. 1 
have iraverled il in an oblique diredion front 
Johnftow'n in Montgomery country, to a plaM 
on Weft Canada creek twenty four miles above 
its mouth ; where I found that it correfponded 
in all its peculiarities, with the fame rock at 
Hadley's Falls. 

From fpecimens which I have feen, coIIeSed 
in various parts of this range, and from my owfli 
examinations, 1 think, that a defcription of 
this fingular variety of gneifs, taken at Hadley*& 
Falls, will apply throughout. 

Some layers of the gneifs about Hadley's 
Falls, in Saratoga county, are remarkably well 
characterized. I found fuch alternating witH.j 
other layers of very peculiar charafter, frotal 
below the falls, to a mile up the river ; and 
then from the banks of the river to the top of 
Kayaderofleras mountain. Moft of the pecu!- 
I iar intervening layers confift chiefly of fine 

adopt ihii nomenclature ; ^nd ai 1 hive examloed Major DaU- 
hy't rpccimeni, sad know Ibem to be of (he moll recent formi- 
lion of encifB, 1 adopt hii name for ihr rocka 31 the Lilllc FalU. 
Hii fprcimcn) cmbiacc calnareout Hiadllooc, like the Came lock 
■t Hadley's Fillt ; «nd Got. CliotOD noliees Ihi Tame ltd. 



Iquartz, rather loofely aggregated to- 
A few fcales of mica are generally pre- 
and rarely a few grains of feJfpar. Thefe 
layers haften rapidly to a ftate of difintegration, 
forming a loofe fandy foil. Such is the foil of 
much of the Jerfeyfield traft in Montgomery 
and Herkimer counties. Such a foil is remark- 
ably warm ; but will devour much manure. In 
this immediate vicinity I difcovered no deep allu- 
vion ; though vaft quantities of the fandy kind 
muft have been formed in ancient time. It 
lias probably gone down the Hudfon and in 
srher directions. 

Another of thefe intermediate layers would 
be midaken for graywacke, without an atten- 
tive examination. Col. S. Young informed me, 
that before he had given much attention to ge- 
ology, he miftook a fimilar variety at the Little 
Falls for greenftone trap. I (hould not be fur- 
prifed if every young geologift Ihould fall into 
this error. For it is coloured much like it and 
prefents regular parallelepipeds. The moft 
ftriking fpecimens of this laft anomalous aggre- 
l^te form the bed and low banks of the river, 
a mile above Hadley's Falls. This fome- 
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times paffes into calcareous fandftone, In wl 
the limeilone particles are in fuch proportion 
that it may be manufaftured into indifterai 
]irae. It often embraces very perfect rhomboi 
dal cryftals of carbonate of lime. 

The mofl: remarkable, and to me the mol 
paradoxical, of all thefe intermediate layers, i 
the puddingflone. A layer commences nea 
the Falls, and extends up ftream along th 
bank of the river half a mile. The conftituea 
pebbles are all as much rounded, as the mo( 
perfefl: water-worn gravel ftones. And the lay 
er is overlayed as well as underlayed with ■wel] 
defined gneifs. I do not mean that fuch gneila 
is immediately in contaft with the puddlngftoncj 
but layers of it may be found in the bank aboT< 
and below it. The pebbles conflituting thai 
puddingftone are chiefly tranducent quartZj 
fuch as we find in granite ; cemented togethee 
by carbonate of lime and quartzofe fand. 

I have never difcovered many dilTeminated or 
Imbedded minerals in this range. It contains 

confiderable fulphuret of iron of the foft granu' 
lar variety ;. whofe decompofition, along the, 
banks of the Hudlon near Hadley's Falls, forms* 
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confiiderable fulphate of iron, or copperas wa-* 
tcr. The moft important difcovery, made in 
Ms range, is the fulphate of barytes at the Lit* 
tie Falls on the Mohawk. Mr. Ifaac Briggs, 
while he was engineer for the great canal, pre- 
sented large fpecimens of fulphate of barytes to 
the Troy Lyceum, which he difcovered at that 
place. It is the lamellar variety ; fome of a 
pearly white and fome deeply coloured with 
Jr^ oxyd of iron. Whether it was embraced 
in the well chara&erized gneifs, or in fome of 
.^lie anomalous layers, I have not been able to 
v^iicertaiiv 

The gneifs on each fide of the Highland range 
of granite is of the common, hard, vertical kind j 
<3rciembling the New-England ranges. As far 
^^ I have had an opportunity to examine, it 
prefented nothing peculiarly interelling. But 
xny inveftigations here have been lefs minute 
3Jid particular than at any of the localities de- 
scribed in this Index. 

It is worthy of remark, that the rock ftrata 
^f the Highlands bear a relation to each other, 
^ore analogous to fimilar rocks defcribed by 
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European geologifts, than in any other part of 
our diftrift. Here the granite is generally the 
higheft, while the gneifs and other primtitive 
rocks incline againft its fides. Whereas fuch 
a locality can hardly be found in New-England. 
There the gneifs is generally the higheft.* 

The gneifs of tlie Highlands, as well as the 
granite, embraces magnetic iron ore, contain- 
ing minute cryftals of phofphat^ of lime* 
Where this range pafles through Peniifylvania^ 
Mr. Conrad found melanite in it. But I foumL 
the fame mineral in mica-flate in Conway^ 
Mafs. 



* Dr. Ackcrly has puhlifhcd a very ingenious profile view 
the weft bank of the Hudfon, through the Highlands, &c. 
he informed me that he had not been minute in fettling the L£.— 
mits of particular ftrata. It is to be hoped he will find time f(Xi«s 
to eflfedb this very dedrable obje<a. 
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BORNBLENDE ROCK* 



1 HAVE adopted this general name for all 
^k aggregates of which hornblende is a con- 
ftituent, excepting the fuperincumbent clafs. 
This may be deemed an unauthorifed innova- 
tion ; but I am confcious of no other motive in 
introducing it, than the want of any eftabliflied 
name, which has ever been applied as I find 
myfelf compelled now to apply this one. In 
Ae firft edition I adopted the word fienite. 
But I find this term has fometimes been applied 
^veii to a variety of greenftone trap. Primitive 
I ^p is completely embraced in this ftratum, 
, ^hich I denominate hornblende rock ; but it 

* Sometimes called Henite, primitive trap, greenflone porphy- 
^1» green porphyry, &c. See Mcffrs. Danas' Geology of Boflon 
^^ its vicinity. 

M 
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does not embrace ^7//, which I think ought to 
be included in it ; ^nd I have adopted a defcrip* 
live name, which is fufEciently comprehenfive, 
I will therefore detain the reader no longer with 
remarks upon the name ; but will give my rea» 
fon for uniting in one ftratum, wh^t has ufually 
been fubdivided.* 

My reafon for uniting in one ftratum all rock 
aggregates, containing a material portion of . 
hornblende, excepting thofe of the fuperincum- 
bent clafs^ is a very fimple one. It is becaufe 

• 

i;iature has united every yariety of this kind of 
rock, known in our diftrid, in the fame ictjii- 
vidual. When rocks are arranged geological- 
ly, no regard mud be had to refemblance or 
coiiftityient elements in eftablifliing their order 
of fucceflion. All thofe rocks which are label- 
led, in European colledtions, primitive trap, 
fienite, porphyritic fienite, greenftone porphyry, 
green porphyry, and by various other names, 
provided they contaih hornblende, and are not 
bafalt, amygdaloid or greenftone trap, pr mafs, 
es ^embraced in them, are found united in tie 
fame individual rock in many parts of Ne'^* 

* M^Clure repeati the words, HornbUadc rocksifcveral tissne^ 



HORNBLENDE ROCR. 136 



V 



England. The ftratum in which they are unit- 
ed generally refts immediately on gneifs ; though 
fometimes it alternates with it. This I deno- 
minate hornblende rock. All the porphyry, 
v^hich I have found in place in New-England, 
is imbedded in this rock. The principal locali- 
ties to which I wojuld refer for proof of these as- 
fertions are, Framingham, Belchertown, Mon- 
fon, Worthington and Plainfield, Mafs. 

In diftrifts of fmall extent, the different vari- 
eties of this rock may well induce very accurate 
obfervers to give them different names. As 
Belchertown is on the great ftage road from 
Albany to Bofton, it may accommodate a cu- 
rious geologift the bell to have minute direc- 
tons for tefting my affertions applied to this 
place. 

All the varieties, excepting that which is 
called primitive trap, will be found in the fame 
ftratum by commencing near the meetinghoufe 
and proceeding 'wefterly about two miles. 
Then, without lofmg fight of the fame ftratum, 
proceed towards a place in the fame town 
nick-named the Dark Corner. On the right 
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of the road a fmall rocky eminence ^^ ap- 
pear, which is the primitive trap variety. 

The other localities afford evidence equally 
ilriking, more efpecially that of Plainfield* 
But in tracing a continuous rock, we mud fir^ 
qucntly take many and various turns;, left tb^ 
alluvion and fields of other flrata miilead us. 

Some European geologifts treat this as a ful>- 
•ordinate rock. But its great extent and almoA 
uniform prefence in its proper place, certainly 
entitle it to a place in a fyftem defigned for ovl^ 

dlflria,* 

Ranges eajl of Spencer. 

Though the hornblende rock ftratum is ma- 
iiiteft on both fides of Worcefter and in placed 
It is very much broken and limited. Eaft of 
the gneifs rock, which terminates weft of Fra- 
mingham, this ftratum is very extenfive. It is 
in faft, with all its varieties, the bafis rock al- 
moft to the Atlantic. Meffrs. Danas have de- 

^ Dr. Lyman Foot foppofes that hornblende rocks may be ap- 
plied to great advantage in forti/i cations, on account of their be- 
ing tlic toughefl of all rocks. 
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fcribcNl 1% very minutely as it appears in the vi- 
cinity of Bofton, and iiluftrated it with a colour- 
ed map. They have fubdivided it into com- 
mon greenftone, greenftone porphyry, greeil 
porphyry, and fienite. The reader may in- 
c4ude porphyry as a fubordinate or imbed- 
ded aggregate alfo, belonging to this flra- 
tum. But he fhould be cautioned againft 
confounding the rock, denominated common 
greenftone by Meffrs. Danas, with greenftone 
trap of the fuperincumbent clafs. Not having 
correfponded with thefe gentlemen, I do not 
precifely underftand by what fyftem they were^ 
governed in denominating the extenfive rock 
embracing Wefton and the towns north and 
^veft, common greenftone. But they cannot 
in my opinion intend a rock refembling the 
greenftone hills about New-Haven j becaufe 
they are very^difFerent both in texture and geo- 
logical relations. I take the New-Haven rocks 
for a ftandard of reference j becaufe Col. Gibbs 
and Profeffor SilHman, both of whom have feen 
European greenftone hills in place, declare 
them to be perfefl: fpecimens. Whereas the 
rock fo denominated by Meffers. IQanas, is, ac- 
cx)rding to my fpecimens collet^ed there, pre^ 

M 2 
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cifcly the fame as that beautiful green variety 
of hornblende rock, which refts upon gneifs 
and frequently contains large veins of granite,, 
in Belcherto^^^l. However, at the 42d page they 
feem to refer prehnite to the true greenftone. 
I have no doubt but thefe gentlemen had cor- 
reft views of their fubjedt ; but thefe remarks- 
appeared neceffary to prevent miftakes. This 
range, like all ranges of this ftratum, frequently 
contains epidote. 

Ranges west of Spencer. 

The Belchertown range is more than five 
miles wide, and holds its breadth to a confide- 
rable diftance north and fouth. In Monfon^ 
about a dozen miles fouth, the flaty variety, 
being the primitive trap of Weme», is remark- 
ably well charafterized. It is this fame range 
which contains the cobalt mines of Chatham,' 
Con. But it feems to alternate with gneifs at 
this mine. Arfeniate of cobalt is alfo found 
in this rock at Monfon in fmall quantities. It 
contains epidote and adynolite in abundance in 
Belchertown. 

It appears again, in interrupted fields and 
patches accompanying the gneifs, en the well 
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fide of. ConnedUcut river. In a fragment^ of 
tUs range Dr. D. Hunt found arfeniate of co- 
balt alfo. 

Between the Northampton and Hinfdale gra* 
nite there are large quantities of this rock. It 
was long before I could comprehend the real 
pofition of this range of hornblende rock. But 
by frequent examinations, and by comparing 
its appearance on our feftion with that of the 
\ fouth bank of Deerfield river, I came to» this 
[ conciufion. That the high ridge of this rock, 
f which croffes our feftion weft of the village of 
I Worthington and runs northerly through Plain- 
field and Hawley to Deerfield river, extends la- 
terally under the mica-flate and talcofe rock 
both eaft and weft. That on the eaftern fide 
it appears again eaft of the top of the mica-flate 
hill, which lies eaft of Worthington village. 
That on the weftern fide it appears again on 
the eaftern face of the high gneifs mountain of 
Peru. The eaftern wing, if I may fo call it, 
appears in Conway in the form of the flaty va- 
riety. It appears alfo near Deerfield river. 
The weftern wing alfo appears weft of the town 
of Hawley, beyond the iron mines. Reference 
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muft be had to the drawing of our reftion w 
underiland its pofltion. 

I think the varieties which this rock prefents 
in Plainfield, Hawley and Buckland, exceed all 
other localities within my knowledge. Here is 
the moft beautiful porphyritic variety, the bright 
green, the dark chocolate, the flaty, the granuif 
lar, &c. At Conway I found in it the pelrofi- 
licious porphyry, and in Hawley there are abun- 
dance of fine cryftals of aftynolite and of horn- 
blende. In truth, there is more beauty in the 
ilrufture of the rocks of Hawley 'and Plainfield,^ 
than of any other place I have ever viiited. 



On the weft fide of the Hinfdale range, thirf 

^ftratum is very limited. Yet it feems to be e&f 
fended along without much interruption, 
■Company with the firft layer of gneifs. EitJ 
aitly againft the village of Adams, twenty niilsi' 
north of our feftion, I did not difcover it ill 
place. But a few miles fouth, where the road 
crofles the mountain towards Plainfield, it i» 
diftinftly manifeft in place ; though not of 
great extent. Wherever I hive fought for this 
range, I have not failed to find it in its proper 
goimejaon, throughout the Hate of CouneCti- 
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cut t once thought I had found it in place 
beyond the Saddle Mountain range as dated in 
the firft edition of this Index. I can now ac- 
count to myfelf for the deception ; but it will 
be uninterefting to the reader. It evidently 
paffes under the granular limeftone and quartz, 
: mentioned under the article gneifs, never to rife 
again in our di(lri£t. 

This ftratum is very manifeft at the High- 
lands. But I do not believe it overlays the 
horizontal gneifs of the Saratoga range. It 
feems to have a place fomewhere beneath it^ 
Perhaps it is interpofed between a lower ftratunx 
of gneifs and the horizontal variety. It is very 
abundant in patches and large boulders in the 
C3i:cavated region between the Kayadefofleras 
Mountain and the granitic ridge* But I di4 
QQt carefully trace it to its place.. 
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THIS ftratum is very narrow or thin wher- 
ever it occurs in our diftrid.* At lead I have 
never found it of great extent, uninterrupted. 
It is frequently found in patches or fields ftrew- 
ed over a confiderable traft of country. Being 
more fubjeO: to difintegration than any of the 
three preceding ftrata ; whenever it is expofed 
it foon becomes feparated into patches, difclos- 
ing the ftrata beneath. But where it ftill prt- 
fents its whole thicknefs, as in the banks of 
Deerfield river and at the Highlands, 1 have al- 
ways found it very thin. 

* 

As it uniformly accompanies the preceding 

• Bakewell fays, there is no well charadtcrizcd mica-flate in 
Hngland. 
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Vvm^^^d is rarely of much extent, or in con- 
I tinuous uninterrupted ranges, which are expos- 
' ed to view, I (hall not defcribe the ranges 
i^arately. 

I found but very little mica-flate eaft of 
Shrewsbury. Its proper place appears from 
analogy to be in the vicinity of Bofton ; but 
JMelTrs. Danas found none there. I faw a few 
patches of badly charaderized mica-flate be- 

Ijeen Shrewsbury and Framingham. 
BThere is a little mica-flate in patches near 
forcefler ; and fcarcely any more occurs along 
ir feftion until we arrive at Belchertown. 
ere it appears capping the hills wefl: of Swift 
river and throughout the town in loofe patches. 
But no where in place again until we come 
within a fliort diitance of the eaft end of Mount 
Holyoke. Here it crolfes the ftage road in 
place. By following this range north and 
fouth, we actually fee it pafling over the horn- 
blende rock ftratum ; clearly feparating It from 
ihofe higher ftrata on which the ^reenftone trap, 
conllituting Mount Holyoke, repofes. I men- 
tion this, becaufe feme fuperficial obfervers have 
ifidered them as united. 
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There is very little niica-flate near Norttoj 
ampton. But it is well-charafterized and iq 
place between Northampton and Hinfdale. It 
. roanifeftly lies upon the hornblende rock near^ 
I ly throughout the whole extent of what I boA 
fore denominated the eaflern and weflem wing* 
of the Worthington range. It is flill more ap-' 
parent twenty miles north on the Deerfield rivo 
er. It accompanies the gneifs every where ill 
Saddle Mountain and the other mountains ii 
this chain. Here is no hornblende rock interj 
pofed between the gneifs and mica-flate as iif 
Belchertown and between Northampton anij 
Hinfdale. The hornblende rock being in com 
pany with the layer of gneifs, which refts a 
gainll the granite, it is not repeated here wid 
this fecond layer of gneifs. 

Staurotide and garnets are very common il 
mica-flate. The befl locality is in LitchfielJ 
Con. ProfefTor Silliman found elegant fped 
mens in Bolton. Dr. John Torrey found fimi 
lar ones on New- York ifland. I found beauti 
ful fpecimens In Chatham, Con. Mr. Sillimai 
found cryltals of pinite In Haddam. Profeflbi 
Dewey and myfelf found elegant acicular crys 
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tak of ihorl in a wall near Williams College, 
which evidently originated near where we found 
It; and he has iince found odahedral cryftals 
t)f oxyd of iron. I found adcular cryftals of 
ftorl in this rock in Belchertown, Monfon and 
titchfield. 

There are feveral large mafles of mica-flate 
« Chefterfield, Mafs. which contain great quan- 
tities of fappare, and garnets of an enormous 
fize. In the fame range, near the line between 
Conway and Deerfield, Mr. ^ Hamilton of 

Conway conduflted me to a locality of fapparc 
a few miles eaft of the village* I fgund mela- 
wte in it near the fame village in great abun^ 
dance. 



The micvPke near Swift river in Belcher- 
town and Greenwich, p'affes into that variety of 
Tirhich the coarfe fcythe-whetftones are made. 
In the Worcefter range this variety appears in 
fmall quantities between Leicefter and Worces- 
ter, and in large quantities in Smithfield, R. I. 
In the range eaft of Peru, where it paffes through 
Middlefield, an extenfive quarry of this variety 
is faid to have been lately difcovered. I have 

N 
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j(een a fpedmen of it, but have not vifited 
place* Another locality of this variety is i 
Lenox. By difintegration it forms fand fi 
He for glafs nianufadories ; and ithaa tfeen 
plied with fuccefs. Kirwan denominates 
variety Stellflein. It feems to be a t;alco.ni 
ceous rock* 

I have not l>een able to afcertain a fingle 
refpedling the^inica-flate, or other ftrata, aco 
panying the Saratoga range of gneifs ; tho 
I have made much enquiry. I prefume 
gneifs extends . much farther to the weft t 
the Weft .Canada creek ; beyond whkh 
have not explored. There is, however, a 1 
of mica-fl^te two miles weft of Saratoga Spri 
and a patch lying immediately on the gra 
near the fouth extremity of the ^ll^e, one i 
northerly from the Springs. 
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STRATUM 5. 



TALCOSE ROCK. 



iNTthe firft edition X applied the commoii 
dame foapftone to this ftratilm. But by the 
advife of Profeffor Silliman, I have adopted this 
name. There is certamly great propriety in 
fabftituting this namej as it is intended to 
comprife all rocks, in which talc is a material 
conftituent. Such as common foapftone, ftea- 
tite, potftone and that kind of Ihiftofe rock 
which ia diftinguiflied from mica-flate merely by 
a kind of talc glazing. This lafl variety con- 
ititutes a part of Saddle Mountain and that 
ihiftofe ridge which croffes the ftage road be- 
tween Pittsfieldand Dalton. 

I faw feveral patches of this ftratum lying 
upon mica-flate in Eaft Sudbury. It was very 
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coarfe and hard, containing but little talc. It 
appears in fmali quantities on both fides d 
Worcefter valley. As low down as Smithfieldi 
R. I. it is confiderably extenfive, and much us- 
ed in the arts. There is a north and fouth 
i*ange of patches of this rock, in connexioa 
with calcareous fandftone and granular quartz^ 
pafTing one mile eaft of Belchertown meeting* 
houfe, which I have traced for feveral miles. 
It is interrupted thence until we fall in with 
the mica-flate near Mount Holyoke. It ap- 
pears in fmall patches again on the weft fide of 
Connedicut river. * In connexion with the mi* 
ca-flate eaft and weft of the Worthington hom* 
blende rock, it is more extenfive. In Middle* 
field it becomes a very extenfive quarry of foft 
loapftone ; and Mr. Emmons of that place has 
traced it to where it paffes into beautiful ferpen- 
tine. This is in the fame range as the coarfet 
variety forming the eaftern face of Snake Hill, 
between Worthington and Peru. 

Juft at the meeting of the mica-flate and the 
talcofe rock,* where they pafs into each other, 

* Bakewell fpeaks of this talco-micaceous rock being common 
in AnglcTea. P. 8vf« 
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J* 

irthe proper place for the fpecular iron ore. 
Such is the fituation of the Hawley . mine, which 
has been wrought 20 or 30 years. The walls 
aris^ moftly a very white talcofe rode, and black 
micaceous iron ore* The whole -mine is includ- 
ed between two vertical rocks about four feet 
afimder, running north and fouth. The depth 
is unlmown. This is the fame range with 
Snake Hill and Middlefield quarry. 

Adjoining the mica-flate in Saddle Mountain, 
that variety of talcofe rock which contains little 
more than a mer^jjazing of talc, is pretty ex- 
teniive. Oh afcending to the Grey Lock from 
the Hopper* we pafs over it in the beft place, 
perhaps, for coUefting fpecimens. Sixteen 
miles fouth, where this vafl: mountain has dwin* 
died dcrwn to a mere ridge or rock, nothing is 
left but this ftratum. Where it approaches 
the ftage road between Pittsfield and Dalton, 

it contains the fmalleft proportion of talc, which 

can entitle it to the appellation of talcofe rock.. 

But from a confideration of its analogies, it 

muft be placed in this ftratum. 

• See Profeflbr Dewey's e^elleot cflay on the Geology of Wit- 
liamftown in Am. Jour. Science, page 337. 

N a 
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This range is remarkable for its altemationi 
with granular limeftone. It extends foutherlj 
through Maflachufetts, thence through Shef- 
field, Canaan, Salisbury, &c» Con. It aiter« 
nates with the limeftone three times in the towM 
of Salisbury and Canaan-— the talcofe, or taloo» 
micaceous rock forming high hills, and the 
limeftone the intervening valleys. It extends 
northerly far into Vermont. It forms . a high 
mountain near Middlebury College,* and be- 
t:omes of great extent ftill higher north. Here 
it embraces moft beautifully variegated ferpen- 
tine of the common foft vaq|||y. 

It may be worthy of remark, that the ferpeiu 
tine, found in talcofe rocks in our diftrid, is 
always foiter than that which is found in.gra 
nite. 

It will feem to be taking a bold, or ratb 
vifionary, ground, to fay that the ftala£ti 
(hematitic) iron ore of Salisbury mine, was oi 
fpecular iron ore, imbedded in this range 
talco-micaceous rock, (imilar to that of H 
\ey, Mafs. But when the reader is inforn 

" Dr. Cdwio James. 
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the only rocks in the vicinity of the mines 
are of this kind, very fimilar to ihoie in which 
the fpecular ore of Hawley is imbedded, and 
that the alluvion embracing the ore in its pre- 
fent ftale appears, by mere infpedtion, to have 
' proceeded from the difintegration of a fimilar 
rock, it will begin to appear iomewhat plaufibie. 
In addition to this, thefe iron ftalaftites are al- 
ways pendent when laid bare before they are 
moved. They muft therefore have been in a 
ftate of fuHon as recently as the time when the 
■alluvion was formed. And thefe ftaladlites are 
always fufpended from maffes intermixed with 
the foil in ibch a manner, that it is evident the 
iron was in a ftate of fufion when In contaA 
with it. The foot, which ftill adheres to all 
flalaftitic fpecimens, proves, that the heat wa3 
continued after the ore was confined in its pre- 
fent ftate. If it was ever fufed down from any 
Tock, it muff have been the fame out of which 
»he alluvion embracing it was formed. The 
caufe producing fuch a high heat I fliall not at- 
tempt to aflign. But that the ore exhibits fuffi- 
^ent evidence of its having been recently fufed, 
I believe no one can queftion, who has ever in- 
fpe£ted it in place. I mean by recently, fmce 
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all general ftrata were completed, and during 
the era of alluvial depofites.*' 

• 

Talcofe rocks are found in place along both 
fides of the Highland range. It is a principal 
rock at Hoboken and Staten Ifland near New* 
York ; and appears to belong to, or incline to* 
wards, the. granitic ridge of New-York Ifland* 
Dr. Bruce found pure magnefia (hydrate of 
magnefia) in this rock at Hoboken. Mr. Pierce 
found both hydrate and carbonate of magnefia 
on Staten Ifland in the fame fi:ratum. 

In that variety of ferpentine which is often 
connefted with this fl:ratum, Dr. Hayden difco- 
vered the chromate of iron near Baltimore, Md. 

♦ ExtratSk from a letter, which I wrote to the correfponding 
fecretary of the Troj Lyceum (Dr. A. Robbins) while I was a^ 
ing as cone<^ing agent, dated Litchfield, Nov. 17, 1818. 

** The Salisbury ore-beds prefent materials for contcrapla* 
tion of the highefl intcrcft. That the ores arc ftri<5^Iy ftj^ 
ladlitic cannot be queftioned. But whence were the materials 
derived, and by what agent were thofe materials brought 
into the liquid ftate ? By the cFegant fpecimens which I have 
ooiledled for the Troy Lyceum, it will appear, that the ftalac- 
tites dre now a<^ally covered with black velvety .foot, and exhi- 
bit many other (igns of having been ezpol'ed to fubfbnces in the 
ftaic of combulUon." 
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i 

He reprefents this very int^efting locality of 
chrome a& in a bare^ bleak^. ragged rock, unfit 
for the refidence of any animated being, ex- 
cepting thofe of the moft hated clafs. " If/* 
fiys he, " a fratricidal Csan had here commit 
** ted his heaven-infulting deed, we need not 
^* wonder ; it bears fo much the appearance of 
^having experienced the unappeafed wrath^ 
•* the eternal curfe of an offended Deity. Scarce 
'* a folitary lizard, or a creeping ant is here 
^ feien, feeking among the mouldering ferpen- 
tine a peaceful burrow in which to depofite 
its daily fpoils, and fcreen its tender offspring 
from ' the chilling blafls of winter's wind, 
which fweep ia triumph over this dreary 
^ wafte..** 
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STRATUM 6. 



GRANULAR LIMESTONE* 



X ' 



THIS ftratum is very limited every whc! 
caft of Hinfdale ; but weft of that range it i 
one of the moft interefting of all the ftrata. 

Ranges eajt of Hinfdale. 

Meflrs. Danas found granular limeftone i 
connexion with argilljte near J^errimack rive 
northweft from Bofton; They treat it as a fu 
ordinate mineral. But it being in the fan 
connexion as found in thoufands of acres ne 
the weft bounds of M^flachufetts, I ihould 1 

* This is called cryftalline limeftone by Bakewell and otb( 
In the firft edition of this Index it was divided into granular lin 
ftone and quirtz, ralcareous and granular quartz, and metalli 
rous limeftone. I am now (atisfied that they all belong to i 
fame ftratum. 
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mclined to confider their locality as a remain- 
ing patch of this broken down ftratum. But 
K I never faw a fragmenf of it eaft ot Shrews- 
bury, I would merely propofe this fuggeftion 
for the confideration of Bolton geologifts. 

Fragments of this ftratum are found along 
rtie Worcefter valley. And at Smithfield, 20 
niles fouth, as well as at Bolton, 12 miles 
north, it is found in quantities fufficient to af- 
fcrd building quick lime for all the neighbor- 
hg towns. 

I have never difcovered any granular lime- 
ftone between the Spencer and Northampton 
I ranges of granite ; but I prefume it may be 
I found. It is the higheft ftratum which occurs 
I between the Northampton and Hinfdale gra- 
] nite ; therefore the whole of this mountainous 
region is primitive. At Worthington the gra- 
nular quartz, which always accompanies gra- 
nular limeftone, is abundant. And that varie- 
ty of granular limeftone, which is aggregated 
vdth confiderable quartz,* is found here in 

• Bilcewell f»yi, that ilic grarmhr timelonr of Europe ofltn 
coDtiins 1 eonlicieribic quiDtily ol Clicioui earlli. P. ij- 
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place ; though not in great quantities. I ha< 
traced this range to Decrfield river, about twi 
ty miles north. Towards the weft bounds 
Hawley the proportion of carbonate of lii 
increaies, and the ftratum extends in breadtl 
But ftill it contains a large proportion of quarts. 

In its whole extent it refts immediately up 
the talcofe rock. And, though it is differi 
from the granular limeftone weft of Hinfda 
it precifely refembles the latter in many lot 
ties, where it approaches the ftrata above aoi 
below it. Therefore, (ince it is in the fami 
geological connexion as the upper, or moft 
weftem, divifion of thePittsfield granular lim»f 
ftone, it appears moft convenient to conJidi 
them as analogous ftrata. To fupport ttu( 
analogy, we may confider this Worthingtoil 
range as refembling the weftern fide of th* 
Fittsfield ftratum ; but that it is not extended 
fufGciently to prefent the pure limeftone of the 
middle part of Pittsfield range. 

There is a range of a ftmilar ftratum repofii 
on the talcofe range eaft of the Worrhingroq 
and Plainfield high ridge of hornblende rock, f 
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but it is not of much extent on our feftion. 
As far north as Conway, or even the north- 
weft part of Williamsburg, it is confiderably 
extenfive. It has here been manufa£tured into 
indifferent quicklime. 

From a confideration of thefe localities, I 
was induced to locate all granular limeftone 
next above the talcofe rock ; which is the a£lual 
, ■ fituation of the Pittsfield range. Though the 
alternations and liibdivifions of the weftern gra- 
nular limeftone, which paffes through Dalton 
and Pittsfield, afford but little conclufive evi- 
dence of its true place in a fyftem of geology, 
this arrangement comports better than any 
other with all phenomena relating to it and its 
connexions. 

Ranges weft of Hinfdale^ 

Limeftone of this kind is confidered by Bake- 
well and fome other European geologifts as a 
fubordinate rock. But a vaft ftratum, extend- 
ing from near Long Ifland to Canada, ought 
certainly to have a place among regular ftrata. 
Befides I have no doubt analogous rocks may 
be found in place, in every part of New-Eng- 

o 
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land J though they are lefs pure carbonate q 
lime, and of lefs extent. 

I have traced this range from Reading h 
Connedticut through Bethel parifh in Daabury, 
Brookfield, Wafliington, Cornwall and Canai 
Here it alternates three times with mount: 
of t a IcQ- micaceous rocks on the crofs road 
Salisbury mines. And the main range rum 
northerly, divides into two diftincl: branchi 
which continue feparate acrofs MafTachufetta' 
and far into Vermont. ,The eaft branch paSea 
through Tyringham, Mafs. Wafliington, Dal- 
ton, Adams, &c. The weft branch paffes 
through Great-Barringtoa, Stockbridge, Rich- 
mond, Pittsfield, Lanesborough, Williamftown, 
Powna!, Vt. Bennington, &c. It has been, 
traced almofl to Canada, by feveral corre£t ob-i 
fervers. I have oiyfclf traced it into every town 
here named. When I was engaged in feardw 
ing out the courfe of this remarkable flratuni 
at the direction and expenfe of the Troy 
Lyceum, I was very anxious to follow thi 
courfe of the weftern valleys beyond Satisbu — 
ry, before defcribed ; but I ftiould have ex — 
ceeded my inftruflions. Whether they kat3 
away wefterly to Hudfon river at the Barnag2»_*t 
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ime-kilns, fending off a branch to New- York 
[fland, or return foon near the 'courfe of the 
principal range, I have not been able to deter- 
PEiine. Dr, Akerly found granular limeftone 
both in Dutchefs and Weftchefter counties, 
very nearly in line between Salisbury and Bar- 
oagat, and between Walhington and Kings- 
bridge* 

. All the branches of this ftratum are accoai- 
panied by granular quartz rocks, moftly of a 
yellowish hue. Near Williams College, the 
granular quartz forms the chief part of fereral 
mountains. There are two within three or four 
miles of the College, from twelve to fourteen 
hundred feet high,*" 

From the preceding enumeration of facts ii 
appears, that this ftratum alternates with all the 
primitive ftrata, excepting granite and the horn- 
blende rock. And I think I have fome evi. 
dence of its alternating with the latter alfo. 

Near the eaft line of Danbury, Con. in the 
parifh of Bethel, a creek cuts acrofs a ridge 

• Sec Dewey's Geology of Williamflown. 
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with perpendicular banks, about forty feet high. 
Here the granular limeftone and gndfs alter- 
nate with each other feveral times in fucceflioii 
within a very fliort diftance. The limeftone ix 
perfeftly white and extremely coarfe-grained. 
Here the layers dip to the weft; but in Weft 
Stcckbrldge and Alford they generally dip to 
ilic caft, though there feems to be no uniformity 
ill their direftion. Had fome force, applied at 
the cailcrn edge, raifed thefe mountain. maftes 
from the horizontal towards the vertical pofi^* 
tion, leaving fome inclining to the eaft and 
forcing others beyond a vertical pofition, they 
would have prefented their prefent incllna^ 

"fhib Uratum is found in Pennfylvania and 
Miirykmd, (Conrad and Gilmor;) but I have 
! ccelved no information refpefting its geological 
lituation. The Milford marble is of this ftra- 
Eum ; but to what range it belongs, or whether 
It is infulated and independent, I am not able 
to determine ; though I examined its geological 
fituation with that view. It appears to be, geo" 
graphically^ in the courfe of the range crofting 
our feftion at Worthington ; but it refembles 
(he Pittsfield range. 
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There is frequently coafiderable proportion 
of carbonate of magnefia combined with the 
carbonate of lime, forming Dolomite through- 
out all the extent of this range from Kttsfield, 
Mafs,* to Reading, Con. Tremolite is fre* 
queptly found in it ; and in Canaan, Con. it is 
very abundant. In Brqokfield^ Con. I dis- 
covered a new locality of pyroxene, or white 
augite, in this rock* It is very abundant about 
half a mile west of Brookfield village. Some- 
times it contains asbeilos, ferpentine,t iron^ 
pyrites, &c. Dr. Meade difcovered that llabs 
of this rock, when wrought out pretty thin, are 
often elaftic. 

In Alford, and feveral other places, it con- 
tains mica and talc. Here, (Alford,) I found 
it frequently paffing into precifely the fame va- 
riety as that mentioned in Hawley, belonging 
to the Worthington range. 

* Since writing the above I received a letter from Profcflgr 
Dewey, dated April 7, 1820, in which he informs me, that he 
has found Dolomite in abundance in this range north of Wil^ 
Hams College, near the fouth bounds of Vermont. 

t It contains Terpentine, forming verde-antique, aJfo in Sc^tli- 
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The moft durable marble is manufai 
from this ftratum, throughout mofl: of its ea 
This is the genuine flatuary marbli 
'here is no doubt, but it may be quarried i 

oft every part of the range j though the 
ipelIation,Stockbridge marble, is given to the 
hole. The New- York City Hall is built 
Fthis rock. In fome parts it abounds in iron 
pyrites, which is injurious to the marble. But 
is generally a pure white, or a little motled 
ith light blue ; and free from all metallic- 



AVeft of Pittsfield, near the eaftern boundary 
line of the ftate of New-York, it pafles undei 
Che valt ftratum of argillite. Fortunately here 
is no room for conjti3:ure. By mere infpection 
we aftually fee the granular linieftone pafs un- 
der the argillite for at leaft twenty miles in ex< 
. tent from north to fouth. Along the ftage road 
weft of Pittsfield, the linieftone is united with a 
iionfiderable proportion of quartzofe pardclett 
or fand j fo that it refembles the variety which 
generally prevails to the eaft of Hinfdale. It is 
often blackened on its furface by the decompo- 
kioD of fulphuret of iron, near the argillite. 
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STRATUM 7 
ARGILLITE. 



III. T 
appears in New-EngUnd. But In the (late of 
New-York it forms the bafis rock of more than 
two thoufand fquare miles. 

In Profeflbr SilHman's notice of the 6rft edi- 
tion of this Index, he fays ; that the clay-Hate 
of Woodbridge hills near New-Haven, is primi- 
tive, that of Rhode-Ifland with anthracite is 
tranfition, and that near Middletown, Con. 
with impreffions of filh is fecondary. Theu 







►re he infers that, by confining arglllite to th 
tranfition clafs the fcience may be embarraffed. 
Such a fuggefiion made by one of my principi 
inftruflors in Mineralogy and Geology, would 
iturally induce me to feaich dilligently i 
lecide with caution. Having found inyfel 
pelled, by a review of fads, to yield my 
linion to his, refpeding the fuppofed range a 
'metalliferous limeftonein Maffachufetls ; I was 
prepared to yield alfo in the cafe of the argillite. 
lut after the moR diligent fearch and reviews, 
think I have the befl of reafons for leavinc 
the ftratum of argillite exclufively in the tranfi- 
tion clafs. 

All the primitive, which has come to my 
knowledge, was manifeftly in beds in granit^ 
gneil's or mica-flate. And even thefe beds ar? 
very limitted. The Prefident of the Troy Ly- 
ceum, the Hon. John D. Dickinfon, Efqi 
brought home very perfect fpecimens from near 
Lake Champlain, which he found imbedded in 
granite. The bed was of very little extent. 
Dr. Edwin James found limilar beds in feveral 
localities in Vermont. In truth I have aot 




See American Journal a! Sciei 



e, page 70, 



Dl able to afcertain a locality of the pnnutiVs 
I which was not manifeftly a bed, or a 
wdinate rock. 

fith refpeft to the fecondary argillite, this 

Palways been found in very limitied beds in 

fdiftrid. That which contains the fibrous 

phate of barytes in Schoharie county is cer- 

I mere bed, and very different in texture 

1 either primitive or tranfition argillite. It 

f rather be denominated argillaceous gray- 

: than argillite. 



irhaps the quellion may be asked, how 
1 we determine whether it is abed or a ftra- 
tum ? The fame quellion may be asked re- 
fpefting ferpentine, dolomite, &c. I treat every 
rock as fubordinate, which is wholly embraced 
in other rocks when in place ; and which 
never appears independent and continuous in 
large diftrids. BakeweJI fays, p. 98 : "If all 
** ihe varieties of rock found among the pri- 
" mary* were arranged in diftind orders, the 
•* the number would be indefinitely extended, 

" I think llile remirlc appliei wiili equal force M Iho trnnS- 
•Ion, and io fomi: mcafurc to ihc fccond^iry. 
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^ and the fcience encumbered with a lift of 
*' names which would be of little ufe.— 
" It is, I conceive, better to clafs thefe varieties 
" under one head as Ano7nalous^ and to d^ 
'* fcribe their peculiarities whenever they oc- 
•« cur.'* 

Now this fame variety of argillite, which 1 
consider as tranfition, is the bafis rock through- 
out feveral counties in the ftate of New-Yort 
It appears in feveral limitted ranges in New* 
England, and always in the fame geological 
connexion, when clearly afcertained in place. 

The next queftion is, why fhould it be placed 
in the tranfition clafs,* if it be admitted, that 
there is but one kind of fufficient extent to form 
a ftratum, and that it is always found in the 
fame geological connexions ? The anfwer is a 

* Bakewcll obfcrvcu, p, loi : •« Gcologifts have been frequent- 
" ly perplexed in attempting to determine whether certain rock* 
«* belonged to the tranfition clafs. The uncertainty arofe princi- 
« pally from placing argillaceous fchiftus in the clafs of primary 
" rocks." At page 102, he adds : " That flate which lies ncarcfl 
" the primary rocks has a more fliining liiftre than the other, and 
" partakes more of the rryrtalline quality of mica-H-ite. As this 
•* recedes from the prin:ary, it more frequently coctains organic 
'• mpreilions." 



fimple one. It is the lowefl rock in our distrid 
Containing organic relics, thefe are always of 
marine origin ; and it refts imtnediattly upon 
granular limeftone, which is the higheil primi- 
tive ftratum. 

Organic relics are extremely rare in this ftra- 
tum ; but it is fo remarkably continuous and 
nniform, that a fingle fpecimen in it, if well 
afcertained, is futRcient proof. Dr. Edwin 
James found feveral anomiles and peci'mites in 
the very fame ftratum which pafTes under this 
city, (Troy,) where it approaches Lake Gham- 
The very perfect fpecimen of orthoceritCj 
Kch was dug out of the rock at the north end 
I this city is conclufive. This faft is perfectly 
guarded againft the polTJbility of miftake. It 
was infpected in place by Dr. Wells, Dr. Hate, 
and feveral other members of the Lyceum. I 
have frequently feen the rock from which it was 
taken. It was discovered while cutting a ftreet 
riirough a folid rock oi argillite about four feet 
below its furface. This fame rock may be 
traced unbroken throughout more than two 
thoufand fquare mile';. It embraces a large^ 
lortion of the counties of Saratoga, Sche* 



rneflady, Albany, Renffelaer and Columbia 
f extends into the weft margin of MafTachii^ 
I and there refts immediately on the granulai 
^Umeilone. 

Ranges east cf Hinsdale. 



"When I was engaged in fearching into thd 
geology of the vicinity of Bofton, I was induced 
to believe that this (Iratum cxifted under thes 
deep alluvion, principally from the large patctx 
and fragments which I found there. Forwbi 
a ftratum of a foft rock is not near, we nevet 
find even boulders or patches of it. We 1 
large blocks of granite, gneifs and hornblende! 
rock in the vicinity of Troy, thirty or fort 
miles out of place. But we never find m 
flate or talcofe rock. I have obfervcd thefi 
faft in Blenheim, Delhi, and oiher towns i 
Delaware and Schoharie counties. Hence whei 
I find large fragments of a foft rock, 1 infer thai! 
it is not far out of place. Befides, the gray- 
wacke commonly accompanies argillite, 
overlays it. Therefore I had good reafon 1 
_rcceive the prefence of graywacke, as evidence: 
proximity of a ftratum of ar; 




•anas have confirmed this opinion by 
an extenfive courfe of obfervarions.* 

A little weft of the village of Worcefter this 
flratum appears of confiderable breadth. And 
it increafes in breadth both to the north and 
foulb. Pretty large quarries are now wrought 
in Sniithfield, R. I. to the fouth, and in Boltop 
to the north. 

'Ihe Connecticut river range is confiderably 
cacteniive in' Vermont ; but as it runs foutherly 
it defcends beneath the other ftrata, and entirely 
difappears in Greenfield. It probably pafles 
beneath the graywacke, as this becomes a pret- 
ty extenfive lock a few miles fouth of North- 
ampton. 

Mr. Hitchcock calls the Connecticut river 
argiliite, primitive. In this he is governed by 
European defcriptions of hand fpecimens. But 
Ipccimens anfwering to their definitions of roof, 
and primitive, flate, may be found here, and 
every where elfe in our didrift, within a few 
feet of each other in the fame individual rock- 

* Sea he Geotagy orfiodoo md ili viciniiyipige ion 
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The primitive argillite brought to the Troy Lye* 
ceum by Mr. Dickinfon from the weft part of 1 
Vermont, is totally dilFerent from any I have i! 
feen from Connefticut river, from Bofton or 
from any part of the vafl: range in the ftate of 
New- York ; though fpecimens may be feleded, 
which accord with the letter of the d^fixutioiu 
Since the argillite on Connefticut river,* at 
Worcefter and Bofton, is in the fame geologi- 
cal pofition as thaf in which organic relics are 
found, and does not effentially differ from it in 
ftruQiure, I have thought proper to confider 
them as analagous ftrata. 

We now pafs over the interval between 
Northampton and Hinfdale, as it is wholly 
primitive. 

Range west of Hinsdale. 

1 cannot fix the northitrn or fouthem limits 
of this range. It has been traced from Vermont 

• I have been informed by an intelligent young gentlemifli 
who has refidcd twenty years near Btllows Falls, Vt. that mach 
of the argillite in that vicinity prcfents highly inclined lamintc, 
and in all refpcdts rcfemblcs that variety of argillite in Renflc- 
lacr county, which contains organic relics; though hcncvcr&w 
any relics ia it on Connedticut river. 
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I ihrough the counties of Waihington, Renfle- 
I laer and Columbia into Dutchefs. Near Pough- 
I kcepfie it winds wefterly, crofling the Hudfon 
into Ulfler county. From the fouthern part of 
Columbia county to about as far north, as Al- 
Irany, a diftance of about 50 mites, it is chiefly 
embraced between Hudfon's river and the Mas- 
fechufetts line— a breadth of about 30 miles. 
Some dill^mce below Albany, near Kinder- 
hook landing, it extends acrofs the river, and 
rpreads out gradually to the weft as it advances 
northerly ; fo that it embraces a large portion 
of that part of the counties of Schenectady and 
Saratoga which is fituated neareft to the liver. 



It is remarkable, that in almoft every part of 
this range the laminae are nearly vertical, or in- 
clining a little towards the well: or nortliwefi:. 
Not having been able hitherto to adopt any te- 
nable theory refpefting this phenomenon, 1 
will give Bakewell's. He fays, page 1 03, 
'* This rock is always reprefented as ftratified ; 
** but in this refpeft it refetnbles gneifs and mi- 
** ca-flate, and the flaly and tabular ftrudturc 
** are, 1 conceive, the efteft of cryftallization, 
pending on the nature of the conflitm 
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^' parts. In the flate rock at Chamwood Fo- 
" reft the flaty laminae make an angle of fixtjr 
«« degrees with the principal feam by which 
** the rock is divided.** Whether this is the 
true caufe of this arrangement of the laminae ] 
or not, it is interefting to know, that a fimihr 
ftrudurC' has been obferved beyond the Atlan- 
tic. The dividing feams forming a large angle 
with the laminae are manifeft in many locali- 
ties ; particularly along the banks of the M0- 
liawk near the Cohoes Falls. 

In fome parts of this range tb^ laminae are- 
-curved, at others ftrait, in others irregularly fij- 
fileand readily (hivered into lenticular or formlefs 
fragments. Where the laminae are ftrait, thi$ 
ftratum is quarried and manufadtured into roof 
flate. One quarry has long been wrought near 
the north bounds of Dutchefs county and one 
in Renffelaer. There is another locality not 
•wrought where nature has opened the quarry, on 
the bank of Stony Brook in Chatham, Col. 
eounty, on the land of Major Eleazer Cady. 

The curved or undulating kind may be found 
in various parts of the range. It is very abun- 
<lant towards the eaft bounds of the town cf 
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tlhatham. The irregularly fiffile variety 
abounds near Troy and Albany, In the cleav- 
ages of this variety the fragments are frequent- 
ly gloffed over with carburet of iron. This 
glazing or glofs is very common near Cohoes 
bridge, at the Canal between Troy and Lan- 
fingburgh, at Greenbufh and a little fouth of 
Albany,* 

Near Maffachufetts line weft of Weft Stock- 
bridge, the argillite paffes into chlorite flate. 
Here too the veins of milky and greafy quartz 
embrace large maffes of pure chlorite. This 
variety of flate, as well as the veins of quartz 
containing chlorite, are found in almoft every 
part of the whole range ; but more particularly 
near its eaftern edge. Adjoining the chlorite 
flate it is often curioufly variegated in colour. 
We find it deep red, brick-colour, purple, Wu- 
ifli purple, and deep blue. All thefe colours 

* This is the variety, which has deceived fo maoy European 
colliers, as well as fcientific geologifls. The appearance very 
nearly refemblcs bituminous (hale, which accompanies coal. 
This has induced much fruitlefs fearch for it. Several hundred 
dollars have been expended in digging into this rock. It remain- 
cd for the members of the Troy Lyceum to dctedt the deception ; 
and at their requefl ProfefTor Silltman analyzed this glofllng. ^Ad 
found it to be very hard carburet of iron. 

p ^ 
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may be found in trarelling along the furai^ 
road from Weft Stockbridge meeringhoufe to- 
wards Hudfon, within four miles of the ftate 
line. The beft locality is along the defcoit of 
the hill, eaft of the place nick'-named' Pilfer- 
fhire. 

' Two or three miles weft of Williams CoT- 
fege, where this range paffes along northerly, t 
found large quantities of graphic flate or draw^ 
ing flate, in conilexion with both chlorite, and 
talcofe argillite. 

Sinople jafper is found in various parts of 
the range. I have feen it in Columbia, Renffec 
laer, Albany, Scheneflady, and Saratoga, coun« 
ties. A ftudent at Williams College found one 
fpecimen of beautiful ftriped jafper. SeTerat 
fpecimens have alfo been found in the vicinity 
of Troy f and one large fpecimen of the moft 
beautiful grafs-green. 

Cubic mafles of iron pyrites are common in 
every part of the range ; fometimes an inch in 
diameter. Copper pyrites is found in the varr- 
niflied variety, . at the canal between Troy and 
Lanfmgburgh. A fingular variety of fibroi£9 
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^^^Hriated qufirtz is very abundant in the learns 
^^HpK varniflied variety of argillite in the vici- 
^^fty of Troy. Below where Buel's graywacke 
quarry refts on this rock, in the banks of Wy- 
nant's Kill, ihis variety of quartz may be found 
in veins many feet in breadth, from one to two 
inches in thickness, and ten or twelve inches in 
length— calculating the length in the direction 
of the ftriae. I carried fpecimens to New-Ha- 
Ten» and on comparing it found no fuch varie- 
ty in the great cabinet of Gibbs. 

At New-Lebanon Springs and in Pownal, 
Vt. near the houfe of Mr. Hali, the argillite 
palTes into alum-flate. The expofed parts, at 
the laft locality, become perfeft alum, or at 
leafl: there is no fenfible difference between the 
^um of commerce and that manufactured in 
workfhop of nature. 






leveral fprings highly charged with futphu- 
retted hydrogen iffue from the vamifhed variety 
of ai'gillite near Troy and Albany. Grifcom 
analyzed one fpring near the manfion of George 
Tibbits, Efq. in Troy and pronounced it a ge- 
Am lie hepatic fpring. There is one fpring in 
ibuQi, oppofite to Albany, and another a 
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moftly opaque and of a dull white or of a y^ 
lowiQi hue. Whereas the grains of this msS 
are tranflucent, and have a gtalTy lu(ire So at 
to prefent a confiderable degree of brilliancy, 
As foon as geology had awakened a fpirit of 
enquiry in this vicinity, this rock became a fubi 
jeft of confiderable fpeculatlou. But it was erc 
long difcovered, that loofe mafTes of a fiutilaiF' 
rock were fpread over every part of this flate' 
rock diftri£l. Though none were found Hi 
large as Diamond Rock ; they were very com* 
mon of many tons weight, and thence down 
the mod minute pebbles. Whence were deriV 
cd fuch quantities of a fimilar rock, fpread ovct 
two thoufand fquare miles of territory ? Waif 
there ever fuch a ftratum overlaying the argilJ 
lite? Thefe enquiries were repeatedly made f 
but no folution was attempted. A few othef 
aggregated raafles were obfer\ed by ray pupils 
in this part of our diftrifl, which I could refisf 
to no aflignable place in the fyftems of geology i 
and they all feemed too extenfive to treat aj 
accidental aggregates. But as foon as the 
thought occurred, that the vail extent of naked 
argillite in the neighborhood of the Cohoet 
Falls on the Mohawk, might prefent fomething 
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^ in Bohemia, and in the lead hills in Scotland.*' 
And I do not remember that the indefatigable 
'Bakewell gives any new locality. Perhaps it is 
more extenfive in our diftrift, than in any oth- 
er hitherto explored. I have found it towards 
the weftem part of our range of argillite all the 
way from Scheneftady county to Dutchefs. 
The city of Hudfon is moftly built upon alluvi- 
on, which evidently refts upon flinty flate. The 
hill or bluflf adjoining the river Hudfon, is a 
naked rock of this kind. The bafis of Mount 
Marino, fouth of South Bay, is flinty flate ; 
though it is capped with gray wacke. Nea? 
the fouth end of the Caufeway is a remarkable 
locality of Lydian ft one, orBafanite, in the fame 
tock. Specimens of it are alfo found in the vK 
cinity of Troy. 



1 . . 

■ t 



■ There is a vaft rock half a mile eaft of Lan* 
' flngburgh called Diamond Rock. All its fis- 

fures or cleavages are lined with cryftals of 

^quartz; and moft of its furface is fprinkled 

• Over with them. It confifts of coarfe grains of 

' quartz aggregated together ; but totally unlifca 

true granular quartz. For the grains of the 

granular quartz have but little l^ultre, and ace 
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Wafhitaw Hot Springs, according to School* 
craft.* 1 have already noticed the fame faft; 
in our diftrift. I may add, that thofe large: 
maffes, which fo frequently occur in the coun- 
ties of Columbia, ReniTelaer, Saratoga, &c. 
were evidently left by the arglUite, after it had 
become difmtegrated. There is a remarkable 
mafs more than one hundred feet in dianieter,j 
in the town of Chatham, Columbia county, oo, 
the eaft fide of Indian Brook, near Starkwea- 
ther's tannery. It confifls of amorphous milk]^ 
quartz, with hexahedral cryftals difleminate^ 
throughout the whole mafs. I have broken oi 
cryftals three inches in diameter. But the larg-i 
er cryftals are not fo tranfparent as the fmaller. 
Both terminal pyramids are very perfect oQi 
quartz cryftals in argillite near Albany and; 
Troy. Mr. William Yates prefented one to-^ 
I the Troy Lyceum, fix inches long andthifft 
\ inches in diameter, with both terminal pyra- 
mids, which he found near Troy. Dr. Low ( 
foimd the moft perfecl, large, limpid cryftal Ii,, 
ever faw, in argillite at Greenbufli. 

\F>ge 1B3, 
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METALLIFEROUS LIME^ 
STONE. 



AFTER ir had been demonftrated, that the 
I'eftem divifion of the granular limeflone, pafs- 
ing through Pittsfield, was not the metalliferoas 
ftratutn, as it united with the eaftern or Dalton 
divifion in Canaan, Con. it feemed to be admit- 
ted that there was no fuch ftralum in our dis- 
tiift. But as foon as Dr. Edwin James, a 
member of the Troy Lyceum, had taken his 
geological excurfion from Albany to Canada, 
a different opinion began to obtain among geo* 
logifts. He difcovered a ftratum of carbonate 
of lime, which he traced from near Ticondero- 
ga to Burlington, below the red fandftone and 
above the argillite. And as he difcovered no 
graywacke beneath it or eaft of it, and faw fome 
erkieDce of its exiftencc as a ftratum immedi- 
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ately above it ; he concluded that this lime ftra- 
tum was between the graywacke and argillite.* 
At any rate, he afcertained the fad of its bdng 
interpofed between red fandftone and argillite ; 
and that it was too exteniive and independent 
for an imbedded mafs. In addition to this, he 
found it contained organic relics ; of courfe it 
could not be the primitive ftratum.f From 

* This Is its pofition in Brocken Mountaia, Genniny^ ■ 
Phillipa, p. ZI4. 

f £xtra<Sl from a paper read before the Troy Lycenniil^Sf* 
Edwin James. 

** The bed ancTbotli (liores of Lake Champlaid,St, JohoVrif' 
cr, and the ifland of Montreal arc tranfition and fecondary. 

" At Ticondcroga the rock is granite, with gncift and fienitc 
inclining againd its eaflcrn and wcflcrn (ides. The compad 
limeflonc, forming the bafis rock of Montreal i/hmdy the ihoiQ 
and iHands of St. Jnlm*8 and Champlain, abounds in orgaaicit- 
lics and mafTcs of hornnune. Frequently it confifts in part of 
iilicious fand. The largcd proportion of the organic remains is 
made up of anomitet. Pectinites arc next in qnaotity ; criBtterHd 
and ammonitet are not uncommon. CoralUniUs (by fgrne co&fille^ 
ed aa a /pccies of fea-weed) arc occafionally found here. A* 
Crown Point the relics are not fo abundant. Here the limcftoK 
has been cut through in con(lnid>ing the fort, and it it fooodt* 
red on breccia. Beneath the breccia is the rr^ fandfione, wbick 
here contains relics probably of corallimtcs i though in one iB' 
Hancc I dilcovcred univalve mclufcae. Sometimes this nratiMi 
paiTes into a kind of variegated fandftone, or fomething ftfti"^ 
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the fpecimcns which he prelented to thi. 
Troy Lyceum, it is manifefl: that it does noi; 

Wing granular quartz. Ail thcfc rocka aold i-.sarly a horizont.'.'. 
poGcion. 

" A range of hills runs along the cafl fide of the lake L-ov.\ abuus 
five miles eaft of Ticonderoga tU;-oiig!i Burlington, &c. v/hic! 
cOnfifllaof red funditone, pafling into a light coloiirc'd laadtlonc 
upwards. It frequently rifcs to the height of one thoiifaiid fcci 
above the furface of the lake. Beneath the (Iratum of red fand- 
ftonc, and perhaps below where the fandAouc pallcs into gray- 
wacke, is a (Iratum of limcdone reQing on argillaceous flatc. I 
am inclined to coufider this ftratum as the true tranftthn or metal- 
fiftfatts limeQone, notwithftanding its csiQcnce in North America 
Las been queClioned. Its texture is intermediate between the 
granular and the compact (Irata. Being below t'.e faudiloue it 
cannot be the compitil or fccondary flrjtutn ; mvI aa it cert?.in' 
I'y contains organic relics, it cannot be the grr.i>..:.^r. I venture, 
therefore, to confider it as the fame (Iratum wiih that in wh;ch 
thetilvcr mines of South America are imbeddt:!. 

<* The argillaceous flute, upon which the trautltion ilmcdoiic 
Kfts, contains argillaceous iron ore, calcarcuus fpar, fiilphurct of 
iron, and, in one inflaucc, I found eorailiniies tmbr^ccd in h. 

»* In the vicinity of Middlcbury College, I have not been able 
to trace the arrangemc:^t of the (Irata with mucii fatisfi(flion to 
myfelf ; though T examined them more attentively here than at 
any other place. The country is decidedly primitive, confiding 
of granular quartz, granular limedone, mica-flate, talcofe rocks, 
&c. In addition to the common difficulties attending geological 
refearches made in primitive countries, htfre feems to be a kind 
of interference among feveral crofs ranges. The Green Moun- 
tain range ought to be attentively and minutely examined by an 
experienced geologid, who has leifure to compare the various 
appearances on an enlarged view of the whole chain." 
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belong to the compact or fecondary limeftone. 
Ft appears to be intermediate between granular 
and compact, or rather approaching the granu- 
lar, in its charader or texture. We will anti- 
ricipate fo far as to inform the reader, that the 
•:ompa£l limeftone is always above (never be- 
low) the red fandftone^ where both are prefent, 
in our diftrift. 

O. R. Davis, Efq. a member of the Troy 
T\yceum, has difcovered a pretty extenfive ftra" 
■ um of limeftone in Hoofack, Renffelaer county, 
interpofed between the graywacke and argillite. 
Us texture is alfo intermediate between the pri- 
mitive and fecondary. It is precifely in the 
true geological and geographical locality to be 
a continuation of the ftratum obferved by Dr. 
fames. I have frequently obferved a range of 
limeftone palling througl^ New-Lebanon, Ca- 
naan, &c. in Columbia county, of a texture 
much more compadt than the granular ftratum. 
But I confidered it as a continuation of the 
Pittsfield range of primitive ; palling under the 
hill of argilhte weft of Pittsfield, and appearing 
again at this place. I may, however, have been 
^i'lflbd by theory fo far, as to be convinced 
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ivithout fufficient examination.* Perhaps this 
range may appear to be a continuation of that 
which has been obferved by Dr. James and Mr. 
Davis ; as it is precifely where it (hould be, if 
it is extended in a manner analogous to other 
Irata. It is hoped that fome of the members 
rf the Hudfon Aflbciation of Naturalifts, will 
»xtend their zeal to the inveftigation of this 
fubjed. For the prefent I fhall confider it as 
ilternating with argillite in this place. Dr. 
Akerly difcovered the ores of lead, copper and 
zinc in limeftone in the town of Amenia in 
Dutchefs county. It is veiy probable this i^ 
:he true metalliferous limeftone. It would bt 
ioing the fcience a favor, if fome geologitl 
lear that locality would trace it fo far as to di>- 
rover its geological relations. 

The great filver mines of Potofi in Soutit 
\merica are in this ftratum. We have a fpe- 

* Bakewell fays, p. 135, " It is always clefirable, but pcrh?.ps 
not always cafy, to keep the defcription of fadts distiiK.^ 
from the lioguage of theory. With this limitation theo- 
ries have their ufc, not only as they afllft the memory in con* 
ne<5ting infulated fa(5bs, but alfo as they induce us to examine 
nature, in order to prove the truth or fallacy of the fyftcn^ 
'vhich we may be inclined to form or" controvert. 

a.2 
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cimen af it in the Troy Lyceum. Wherever 
limeftone is found containing ores, if it is not 
compaft, we may fufpeft it to belong to this 
ftratum. I have never found any ore, except- 
ing iron pyrites, in granular limeflone*^ 

This ftratum feems never to have been fought 
by geologifts in New-England. Excepting in 
the Connefticut river range, which pafles down 
to New-Haven, and fome limited patches in the 
vicinity of Bofton, there exift no rocks which, 
from analogy, ihould be expefted to accompany 
metalliferous limeftone in our fe£tion* 

Air. Schoolcraft found metalliferous lime- 
it one in Miflburi j* but he did not particularly 
ifcertain its geological connexions. I. M^Coni> 
he, Efq. found limeftone, which appears to be 
of that ftratum in feveral of the weftem ftates. 
.\PClure mentions beds of this rock nmning 
through Pennfylvania, &c. of a blue, grey, red 
ind white colour, in company with graywackc 
iate.t 

See School<*i\ifL'3 View oi Mii^iburi raiuea, p. 195. 
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GRAYWACKE.'' 



XT to the compaft limeftone the gray- 
e is the mod extenfive ftratutn in North 
According to M'Clure it appears, 
&at it commences in the Miflifippi Territory 
and continues unbroken to Lake Champlain at 
■ leaft, and perhaps into Canada* It forms fome 
of the principal ranges of the Allegany, and all 
the Catskill, mountains. In our own dillrift 
it forms the bafis rock of more than ten thou- 



i 



iquare miles. 

Rangej eafi of Wmfdale. 



I found feveral patches of well charafVerized 
graywacke flate along the valley of Worcefter. 



«| 



crroncoully fpell f rcyitsclce, 3S tliougli i 
ind of the Englifh vroid grey. 
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The largeft which I faw was near the itdge 
road eaft of the village. 

Meflrs. Danas found the rubbleftone va- 
riety of gray wacke in confiderable quantities near 
Bofton, as appears by their defcription. But 
they fay no ftratification of graywacke has been 
obferved there. I certainly faw pretty large 
loofe maffes lying about Bunker's hill, when I 
was there, of the fineft flaty variety. I have a 
fpecimen of it now before me." I faw none in 
place ; but from thofe fragments I fufpeded 
its place might be found in that vicinity. 

There is a pretty extenfive locality of gray- 
wacke flate fouth of Northampton, alternating 
with red fandftone. It is a very common ftone 
in the fide- walks at Northampton. I have feen 
it where it conftitutes a fmall hill, at the outlet 
of Salftonrtall's pond at Eaft-Haven. Alfo in 
a pretty extenfive field between the Milford 
marble quarry and the village of Milford. It 
is greenifh and might be taken for greenftone 
trap by an inexperienced obferver. I do not 
know what range to clafs it with, as I before 
faid of the Milford marble. It is however a 
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I *ery limited ftratum in New-England. So are 
^l tranfition and fecondary rocks, excepting 
'cd iandftone. 

Range wsji of Hinfdale. 

I will now return to the proper region of 
nywacke. It reclines immediately on the 
^llite along the whole length of the weft 
iids of Maflachufetts. But it is either cut 
Etogether with the argiilite by the valley oF 
HeW-Lebanon, oi" both llrata alternate with the 
metalliferous limeflone. In the tranfverfe fec- 
tion I have adopted the latter opinion ; leav- 
ing any neceffary alterations to future enquiry. 
Though the graywacke is fcarcely Interrupted 
for fo great an extent along the line of Mafla- 
chufetts, it is interrupted by frequent valleys 
throughout the counties of Columbia and Rens- 
felaer. In truth it merely caps the hiils of ar- 
giilite, excepting in a very few localities, until 
it paiTes more than halt acrofs the county of 
Columbia, and entirely acrofs the county of 
RenfTelaer. 

A little weft of Maflachufetts line, direftly 
i^>on the turnpike road leading from Weft- 
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Stockbridge meetinghoufe to Hudfon, is a loca- 
lity demonftrating the gray wacke (rubbleftone) 
and graywacke flate to be the fame rock. Here 
the graywacke flate is as perfeft as in any part 
of the Catskill Mountain, pafling into the coars- 
eft and mofl perfect rubbleftone j all in the 
fame individual rock. This rock is of feveral 
miles extent north and fouth, and the rubble- 
ftone is the upper part of it throughout. Thefe 
two varieties are fimilarly lituated towards the 
top of Catskill Mountain. 

The rubbleftone variety is the hardeft and 
moft durable. In every part of the counties of 
Columbia, Renffelaer and Greene, rounded 
mafles of rubbleftone, from a foot in diameter 
down to an inch, are ft re wed over the fields 
and along the highways, to the great annoy- 
ance of the agriculturalift and traveller. 

The graywacke becomes the principal bafis 
jcock near Hudfon river ; though its commence- 
ment is in a zigzag line. Near the weft line 
of Chatham on the Hartford and Albany turn- 
pike, in Claverack on the Union Turnpike, 
and near Albany, there are extenfive localities 
of that brittle variety of graywacke, which Dr. 
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Mitchill calls brittle flate.* The locality in 
Claverack meets a field of the compadt lime- 
ilone in a very abrupt manner. Soon after 
eroding the river Hudfon we enter upon the 
vaft territory of perfed gray wacke-t Though 

* See Brace's Journal, p. z. 

*f EztnA from a paper read before the Troy Lyceum, by Dr. 
I. M. Wells. 

** That part of the county of Albany, which is (ituatcd near 
the Hudfon, between the city of Albany and Bethlehem, prcfents 
very little to intereft the geologift ; excepting the part which im« 
mediately adjoins the hank of the river : bein^ moflly fo deeply 
fauricd in the proper alluvion, it is difficult to afccrtain the balls 
rock. 

** From Bethlehem, twelve miles fonthwcfterly from Albany, 
nearly to Durham in Greene county, the loweft rocks in view 
are graywacke ; while mod of the hills and high ridges arc (er- 
minated upwards by compadb limeftone. This upper ftratum 
fcemi to confift wholly of organic relics, cemented together by 
the fame in a further flate of difintrgration. The fame fpecies 
of organic remains prevail throughout this diftriifl, which are 
found moft abundant in thi& flj;atum in every part of the ftate. 
Anomites and ptctinites probably confkitute nine tenths of the 
wliele. Terehraiulius iiid grypUtes (two of the varieties of ano- 
aiites) are very abundant A cornuce variety of madreporittf 
€iKrimitett entrochitej^ ceUfporitc*t rtteporitesi ortioceriUi^ and forfftf* 
atcmenitts are often found. 

"There arc fcveral vaft fpurs extending wefterly from the Cats- 
kill Mountai'18, between Durham Peak and the fouth bounds of 
Ulfter and Sullivan counties. There is a remarkable i)niformity 



' Other ftrata reft upon it, we clifcover nothing 
beneath it in a weflerly dire^ion in the ftate ol 
New- York ; and probably not much eaft of the 
Rocky Mountain at the head of the Miflburi. 
It forms the valleys and the bafes of all the 
mountains and hills, for one hundred and thir- 
ty miles in a wefterly diredion. About thirty- 
five miles beyond the Sufquehaima river, wcj 



The rounditioQ is alwjyt grijirackc, and iIk higher flrala i 

red fandlloae and hrtccia. In fomc placet tliert appear! ti 
the remainiDg vrlllgci of ccmpaCl limcdone. 



" Large boulders of primitive rocVi are frttjueDtlj found 
though noi 1 prtmiiive roek eiiiU in plan nearer [han ihc Higb^ 
landi They are chieAy gneib and Gcnite, fomctiaci £rutBl>r 
quartz, aod rart I y granite, 

" PclrifaifliDni abound in all ihe great fpuri of the 
both in Ihegrajwacke and red raodnone. 1 proeurcdff 
Ot ficlmlii,gryfLitii,aai lu 
babjtanli report that Ihey 
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ftH in with conHderable compad limellone, 
uader which the graywacke and the red Tand- 
ftone begin partially to diJappear. 

A defcription of the caft &ce of CatskiU 
Mountain, will be a pretty correfl defcription 
of the whole of this graywacke region. Be- 
ginning at the village of Catskil!, we meet with 
a bill of cumpad bluifh graywacke near Ben- 
loo*s bridge, which a carelefs obferver might 
mUlake for greenftone Crap. Proceeding along 
upon the little Delaware turnpike lo the Cats- 
kill mountain, we find the graywacke uninter- 
rupted ; though it is covered with a field of 
compad limellone for about two miles. On 
afcendlng ibe mountain we pafs over all the 
varieties of this firatum. The eaft face of the 
mountain is made up of the perpendicular tcr- 
ttions of horizontal layers, arranged like a 
lof ftq)s. This arrangement has induced 
■ thofe geologilis, who prefer reading 
lamination of the produc- 
' -nominate this the trap for- 
wtver an excellent name 
,logifl ; for it is fo vague 
,at it may be made to mean 
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Some of the layers are hard, coarfe and rough; 
others are fo very foft that during feveral years 
refidence here, I miftook them for argilUte. 
. After afcending about eight hundred feet, we 
fall in with a layer of red fandftone. From 
this place the graywacke and red fandftone al- 
ternate with each other four or five times in 
about one thoufand feet. There are two lakes 
on the mountain, which are fituated in a de- 
preflion in it, through which the turnpike 
road was wrought. On afcending about one 
hundred feet either to the north or fouth^ the 
red fand(lone,|fupporting the breccia, becomes 
general. 

I traverfed the weftern fpurs of this moun- 
tain, taking a furvey with chain and compais 
for about fixty miles wefterly, taking three 
feparate nearly parallel routes, about twelve 
miles afunder. I found the fame alternations 
of red fandftone among the upper layers of 
graywacke, every where. The rubbleftone va- 
riety occurred frequently j but was not uni- 
verfal. 

If nature would prefent all her rocks fo na- 
ked to our view as the graywacke, &c. of this 
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portion of our diftrid, we (hould no longer 
have occafion for nice enquiry. The wild wa- 
ters of. the mad Schoharie, have laid bare a deep 
winding channel in this range for fifty miles. 
The Delaware and the Sufquehanna have alfo 
vaflied the flat furfaces and perpendicular edg- 
es of the fame rocks more than one hundred 
miles. 

The fine-grit and the coarfc-gric giiiidftone^., 
jxrecifely the fame varieties as thofe which are im- 
ported from Nova Scotia, are found in vaft 
f^uahtltics imbedded in this rock, both in Ca?*- 
1^1 and Blenheim.* 

* £itra€k from « paper whicli I read before tl.^Trc/ Xjccuiu. 

At the time when the Troy Ly;:cu:n authoilfcd me to make 
ao cxenrfion through tbe cailerji part of :hi3 d-M: and into New. 
Snglandy at the expcnfe of this focictr, to colh-it ;.*eo^O£ical faft^ 
-and geological and mincralo^ical fj^ccfmcnsilus hcuor John Lan- 
fijBg, Jr. L.L.D. late rhaocciior of thi« flate, very emphatically 
ezprefled his approbation of this new mode of improving natural 
fcience. He then afTurcd nie, that he would, at his individual 
ezpenfe, caufe a geological furvcy to be taken of the country to 
a conilderable diflancc on tbe wed ilde of the Hudfon, whenever 
\ could conveniently attend to it. Accordingly I fet out on the 
propofcd expedition on the ijth of lad May, ((S19) and returned 
on the 30th. During feveral days I was accompanied by the 
Chancellor, in perfon, and profited much by his rededtions upon 
the various occurrences which appertained to the obje<f^ of our 
rcfearches. 



1^- GRAYWACKE. 

In the fide of a ledge of gray wacke at a place 
called Bear's Ladder in Blenheim, near the 
weft bank of Schoharie kill, I obferved a feries 

U would be as difficult at unintcrcfting to diferimiaate, in this' 
cfl'ay, between the obfcrvations o^ the Chancellor and of myfelf, 
made during the excurfion. Though our opinions were often at 
variancCi we reviewed, reconlidered and difcuflcd, until we agreed 
on all material points. 

The di(lri«3; of country which fell immediately under review, 
embraced a large propoi:tion of the counties of Schoharie, Greene 
and Delaware, and a fmall part of the county of Albany. The 
bafis rock between the rivers Hudfon and Sufquehanna is gra^ 
.vacke ; and from fpecimens received, and former obfcrYation.s, 
I am authorifed to (late that the fame ftratum continues thirty 
or forty miles (lill farther weft Towards its upper furface th|a 
rock abounds in organic relics, which are moKij ftctimitt* and qm§^ 
;nii!s. We found fome cftraiitet^ one concbo'vemriif^ (as named by 
l.c Sueur) and feveral other rare fpecimens. 

\Vc found no organic relics far below the furface of the gray- 
wackc. I believe they are rarely found at a great depth in this 
lock. In truth I have never feen any relics far below the furface 
of this rock, excepting an ertSocerite, which was dug out of the ar- 
gillaceous Aate rock at the north end of this city. But Dr. Ed- 
win James found petrifadkions of bivalye fhells in what he con* 
fidcred as the argillaceous Hate and tranfition lime rock near 
lake Champlain. 

Imbedded in the gray wacke there are vad layers of fandftoBf, 
of very different colours and textures. Some are coarfe, being 
precifely the fame aggregate as that fAom which the Nova Scotia 
griudftones are taken. Some are Hue grained, and iimilar to the 
fmc*grit grindftones ufed by carpenters. Some are even fo fine 
that excellent hones for razors arc manufactured (ropi thei^. 
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of globular mafles of well characterized gray- 
wacke, each three feet in diameter. They are 
compofed of concentric fpheres, one within an- 
other ; and are fet in firmly between two hori- 

Along the bauk of Schohirie kill, in ths town of Blenheim, ruoi 
laczteofive layer of fandftooe, of a peculiar kind. It coniids of 

fine particles of quartz, moftly cemented together by carbonate 
of lime and a little aluniine,and is fpotted with dots of red oxyd 
of iroo. Three miles weft there is a (imilir layer, feveral hun- 
dred feet higher. The latter has been wrouglit into very beau- 
tiful building flone ; fpecimens of which m?.y be feeu in the f.i- 
cmgs of feveral buildings in Albany. 

' On afccnding the mountains, we always fell in with red fand« 
flone; and the higheft mountains are often capped with breccia. 
Hiis arrangement of (bata is remarkably uniform throughout a 
dUftridl of country about one hundred and thirty miles from call 
to wefti and, with a few exceptions, the extent is about the fame 
&nm north to fouth. The red fandftonc always alternates feve- 
ral timet with the uppermoft layers of graywacke before it be- 
comes uniform. Towards the tops of fome of the highefl hiiU, 
Vfrmect with bceccia, reding on the dilTerent layers of red fand- 
flone. I have often seen the breccia rcfling on the red fanddone 
and graywacke, forming thofc vaft horizontal ileps in Catskill 
Mountainsj many hundred feet below other Acps which were al- 
io compofed of graywacke, red fandfloue and breccia. Tiiough 
I never traced the breccia fo as to fee that it was overlaid by the 
graywacke or red fandflone ; yet from a hafty view, thefe three 
flrata feem to alternate with each other. At any rate, the red 
fsrodftone and graywacke certainly do alternate in every part of 
the diftridl ; which forms a (Irong argument in favor of Bake- 
weFl's opinion, that the red fandflone ought to be placed in tfre 
tranfition clafs. 

R 2 
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:5ontaMayer8 of graywacke, like eheefes fet ver- 
tically between the fhelves of a pantry. All of 
them happen to be broken through their cen« 
tres ; fo that they prefent their concentric lay- 
ers as dlftindly as an onion cut through trans- 
verfely. 

The red fanddone throughout the whole of this, ^ft diClri<^ 
contains that Iciod of organic relics, which is denominated hUmitU 
in the geological Index. From the reflexions of Dr. P. S. Town* 
lend, and from further examination, X am now inclined to conitd* 
cr it as a fpecies of the genus erifmatoliit of Martin. As this gc> 
Aus is wholly of marine origrn,all evrdence that this (Iratum lie- 
longs to the fecondarj clafs fecms to be removed. 

Large boulders and blocks of compadl (hdl UmcAone are found 
in various parts of this diftridt* The(e are manifeftly thereinAia» 
of a broken down flratum, which once extended over a vaft terr^w 
tory. In the vicinity of Hudfon, Catakill, and some other places 
cxtenEve fields of this ftratom dill remain. Thefe maifcs feem ta 
have Hidden down from above the graywacke to a lower level, and 
often to have become concealed beneath the more recent alluvial 
depofites. The remaining monuments, which Indicate the for- 
..-jaer exiftence and difintegration of the lime ftratum, are nqme- 
: ous. The vertical cleavages of the graywacke are frequently 
liued with calcareous fpar, or with perfedt cryftals of carbonate 
of lime. The perpendicular ledger are often faced with calcare^ 
ous tufa, evidently diflelved and depofited by carbonated wi- 
:ers which have long (ince ceafed to flow. 

Throughout the town of Blenheim we find fcattered blocks hi 
guclfs aud firnite, Hmilar to thofe found among the weftem fpars 
of Cat&kill Mountains, by Dr. Wells, and thoTe which are fo 
:ihundantly ftrcwed over the counties of Albany and Schoharib 
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-■:\ Towards the top of a mountain nearly oppofite 

itD'the lafl locality on the eaft fide of Schoha- 

'tie kill, about eight hundred feet above it, there 

18 a horizontal layer of graywacke, which is 

• pierced in all dire£tions with holes refembling 

thofe in amygdaloid. The next layer above it 

contains corallinites. On comparing them I am 

inclined to believe, that the holes were caufed 

by the decompofition of the animals under fuch 

circumftances as to leave the fpaces occupied 

by them empty. 

While I am on the fubjefl: of corallinites I 
would ask, whether thofe arborefcent white 

The nemreft primitive diftri^, from which thefe blocks could 

have originated, are the Highlands, and the range eaft of Pitta- 

' jfeld, in Maflkchufettt ; the former about eighty, and the latter 

'iA>odt feventy, miles diUant, in a right line. Perhaps an accif- 

- -rite tiomparifonof fpccimens might aid us in tracing thefe btocka 

' back to their parent (Irata, and eventually lead to many intcreft- 

"' fing reflcdtions. A fragment of about one foot by two, confifting 

bf ferpentinc, containing grceniCh calcareous fpar, beautifully 

cryilallized and traverfed by the amianthus variety of asbe(loi> 

'^ was found near the northcaft corner of Blenheim. Iron Pyrites 

and talc are diflcminated through the ferpentinc. I never faw a 

fpcdmen of this aggregate in the caftern range of primitive rocks; 

jbttt, it is very abundant in the Highlands. Therefore, until 

more fa(Sls are colle^ed,Ifliould be inclined to refer this m^ri 

to the latter range. 



ftripes, fo common on the upper layers 

graywacke, may not be the obfcure petrifaflions- 
of coratlinites ? I am aware that ftripes, much 
refembling them, are very frequent in granular 
quartz, which is evidently primitive. And 
that it may be faid we ought to prefume that 
(he fame caufe produced thefe appearances in 
both. But I have feen feveral fpecimens in 
graywacke, where thofe ftreaks were diftinft 
eylinders eafily broken out entire. 

I European books fay, that graywacke paffti 
' into argillaceous flate. I adopted tliis opinion* 
in the firfl: edition of this Index, and was there- 
by greatly mifled. There is a manifeft diflinc- 
tion between rocks palling into, and alternating 
i»ith, each other. Atier the molt accurate ex- 
ination of which I am capable, I difcover' 
no evidence of this faft. Near Troy are feve- 
ral remarkable localities, prcfenttng the two' 
ftraia diftinftly at the place of their meeting, 
I find many layers of graywacke flate which 
are fofter than any argillite. There is one lo- 
caUty near Schoharie kill about half a mile 
foutheaft of the manfion of Jacob Southerland, 
Efq. of Blenheim ; and another in Carlifle, 
Schoharie county, containing the blue fibrou 
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fulphate of barytes. But in all thefe, the pre- 
fence of thofe glimmering fcales of talc forms a 
decifive charaaeriftic. Though this variety is 
chiefly an argillaceous fubftance, in which there 
is more alumine than in argillite itfelf ; yet its 
geological relations are very different, and it 
may always be diftinguifhed in hand fpecimens 
by the ihining fcales. I have no doubt this is 
the foft argillite fo frequently noticed in Indiana, 
&c. by Mr. D. Thomas. 

This foft variety of argillaceous graywackc 
contains blue fibrous fulphate of ftrontian in 
Pennfylvania, according to Seybert.* But it is 
probably the fame variety of fulphate of barytes 
above defcribed ; for this new variety deceived 
Cooper, Mitchill, Townfend, Low and feveral 
others, as well as myfelf ; while we relied on 
its external charafters^ But an analyfis readily 
deteded the miftake. 

The moft beautiful large fized cubes of iron 
pyrites are found in gray wacke flate and rub- 
bleftone. I have obferved that it is moft abun- 
dant in the loweft layers, or neareft to the aij- 
gtllite. In the parifti of New Concord, Colum- 

• Sec Qlcavcland*s Mineralogy, p. xa;. 
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bia county, the radiated variety is very abun- 
dant. Mr. A. Cady prefented a fpecimen fron 
there to the Troy Lyceum, about two inches 
in diameter, which is a mod perfedt oblate 
fpheroid. Anthracite, or glance coal, is found 
at Schuyler's quarry, and feveral other places in 
graywacke near Troy. 

Graywacke is confidferably metalliferous, but 
its ores are generally in the layers neareft 
to the argillite. The fulphuret of lead in Li- 
vingfton's manor is faid to be found in the up^ 
per layers of the argillite and in the lower lay- 
ers of graywacke. The late Dr. Livingfton of 
Hudfon prefented to the Troy Lyceum fpeci- 
mens of fulphuret of lead, contained in well 
charafterized graywacke. This he found in 
place in the Manor, fix miles eaft of Hudfon 
River, and about the fame diftance weft of the 
principal mine. The Rev. F. C. Schaeflfer 
found fulphuret of filver and fulphate of bary- 
tes with the Manor lead. 

In Blenheim on the fouth fide of the Sufque- 

hanna turnpike road near the 43 mile ftone is 

an extenfive bed in graywacke of a fubftance, 

confiding of carburet of iron, black oxyd of 
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vanganefe and red and black oxyd of iron. 
The {ame fubftance is found in RenfTelaer coun- 
tj and in Hillsdale in Columbia county, all in 
die lame variety of gray wacke. 

I have in my pofTeifion a fpeclmen of gray* 
wacke flate, which contains ihort cryftals of fap- 
phire. It was picked up on New- York liland 
by Dr. John Torrey about five years ago ; but, 
being thrown among unaiTorted minerals, was 
not noticed until lately. As there is not a 
Ipiown locality of fapphire in North America, 
it will be well to make further fearch among 
^ graywacke* 

The upper byers of the graywacke contain 
numerous organic relics. They are moftly the, 
xemains of extinfl fpecies of animals. Bake- 
well lays the remains found in tranfition rocks 
" may be regarded as ancient records, imprint- 
" ed with the natural hiftory of the firft inha- 
" bitants of the globe. We learn from the or- 
" ganic remains and imprefTxons which thefc 
"rocks contain, that zoophytes and fliell-fifh, 
" which are confidered as forming the loweft 
*^ link in the fcale of aiiiinal creation, were the 
" firft that received the gift of life.'* 
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Graywacke, like argillite, does not contail 
petrifadions in every part of any range. I havi 
fearched for them in vain for many mileaJ 
Then I have found immenfe quantities of theoi 
in the very fame rock, which, for a great ex- 
tent, did not prefent a fragment. In Blenheim* 
I procured for the Troy Lyceum abundance o 
peciinites and ammites, alfo a few myiilites an* 
one venerile. Triiobites abound in the gray-^ 
wacke near Hudfon. It is a remarkable faft, 
that the metallic fubftances are moltly confined 
to the lower, and the organic relics to the upper, 
layers of graywacke. The rubbleftone varielyi* 
which is generally among the uppermoft layers, 
contains the moft relics in the loofe fragments' 
along the Schoharie kill in Blenheim, a little* 
irtherly from the manfion of Mr. Southerland, 
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As the graywacke abounds in fulphuret of 
iron, hepatic and chalybeate fprings are not un- 
common in it. From a hafty analyfis, made in- 
the open field, of the waters of a fpring 
three fourths of a mile north of the toU-gatC 
at the fort)'-third mile ftone on the Sufque- 
hanna turnpike in Blenheim, I inferred that 
they were ftrongly charged with fulphate of 
iron and flightly with fulphuretted and carbu- 
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^^Kted hydrogen. Infufion of galls gives dark 
purple in two minutes ; nitrate of mercury firft 
^ves a grey clpud then precipitates a black 
powder ; nitrate of filver gives a red colour in 
half a minute, which becomes darkifh purple in 
fire minutes. Neither barytic water nor oxa- 
late of ammonia produce any change. The 
•dour is that of fulphuretted and carburetted hy- 
drogen. On drinking half a pint of the water 
I felt a fenfation of drynefs in the mouth and 
throat. A difagreeable fenfation in the fto- 
maiph and pain in the head enfued. It is ufed 
l^lhqfe who refide in this vicinity, as a cathar- 
tj^ and as an anti-fcorbutic wafh. It iifues 
bom a cleavage in the graywacke rock 50 feet 
below the top oi the ledge. 

t have detained the reader with a more par- 
i^ular defcription of this fpring, than comports 
with the plan of this Index. But as fpiings, 
in their fenfible qualities refembKng this, fre- 
quently occur in this graywacke region, this 
may ferve for a general delcription of the whole. 
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RED SANDSTONE, 



THIS is the old red fandftone of Werner^ 
which he places in the fecondary clafs; but 
Bakewell places it in the tranifition clafs. I 
have given my reafons for following Bakewell 
in the Grammar of Geology. M'Clure was 
inclined to place it here after taking a moft ex- 
tenfive view of the geology of the United 
States ;* and I have no doubt but every Ame- 
rican geologift will finally adopt his opinion. 

I expected to fee fome pretty large patches 
of red fandftone fet down on the geological 
map of Meflrs. Danas ; becaufe I faw loofe frag- 
ments of it in the vicinity of Bofton,particular- 

^ Sec American Journal of Science, p. aia. 
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ly about Charleftown. But they did not dis- 
cover any, which they deemed worthy of a 
place in their treatife. 

In the Connefticut river range, the red fand- 
ftone is pretty extenfive. It alternates with 
graywacke below Northampton, as in Catskill 
Mountains. I have traced it from Greenfield, 
Mafs. to New-Haven, It follows the courfe of 
Connefticut river as low as Middletown. The 
liver inclines to the eaft, cutting its way through 
the primitive rocks, from that place ; leaving 
Ae red fandftone to continue its courfe to Long- 
liland Sound. It is feveral miles in breadth all 
i^ way acrofs the ftate of Connefticut. It 
pafles under and fupports a range of greenftone 
trap hills from Deerfield to New-Haven. Weft 
of Hartford it pafles under the greenftone ridge 
and appears again in the banks of Farmington 
river j and it holds this breadth in the narrow- 
eft part, in a fouthern direftion to the Sound. 

Returning to the ftate of New- York, we find 
it a very important ftratum. The- range on 
Hudfon's river Ijelow the Highlands at Tap- 
pan bay, is well known ; but I have no know- 
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ledge of its haviog been traced to any confide, 
rable diftance northerly, or northeafterly. Dr. 
Akerly has traced it along under the greenfton« 
trap from below Haverftraw to Fort Lee, thence 
through moft of the Hate of New-Jerfey,* 

As was obferved under the defcription of the 
JlJraywacke, it alternates with the upper layers 
©f that (Iratiim all the way from the eaft face of 
Catskill Mountain to about thirty five milea 
beyond the Sufquehanna, At a place twoi 
miles north of Durham ftreet, Greene county, 
the red fandftone defcends even to the bottom 
of a valley j but it is generally confined to the 
higheft elevations. Ihere are feveral fields of 
it, which appear as though they had been un- 
dermined by the difintegration of their fupport- 
ing graywacke and tumbled down many hun- 
dred feet. There is one hill of this defcription 
of the brittle flaty kind, a little north of the 
manfion of John Livingfton, Efq. nearly oppo- 
fite to Catskill ; another a few miles eaft of 
Kinderhook ; another of great extent about a 

le northeafterly from the reftdence of Neri 
Itoddard, Efq. in Cairo, Greene county, 

S • 3rc i!ie GeotoEy of the Hmlfoa Rlicr, l.« Dr, S, Akerly." 
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.. Hie layers which alternate with the gray- 
.wacke are always harder than thofe above, 
:where the red fandftone becomes uniform. 
There is a mountain in Blenheim, called Mine- 
ral Hill, which is almoil wliolly red faiidflone 
for feveral hundred feet in thicknefs. This is 
of about as foft a texture as that of the Tappan 
range ; confequently may be denominated red 
frfieftpne. 

It is remarkable, that where the graywacke 
dips beneath the upper flrata, the red fandftone 
difappears with it, or in a very fmall diftance. 
But both thefe ftrata feem to be laid bare at in- 
tervals very far to the weft, in the compafl: 
limeftone region. Mr. M'Conihe faw it in In- 
diana in fome deep ravines and ledges, and 
Mr. Schoolcraft faw it in the banks of the Mis- 
fifippi. At the bottom of the Niagara Falls it 
appears, alternating with the brittle ilaty variety 
of graywacke, as in Catskill Mountains.* It 

* Sec Dr. MitchiJrs appendix to the New- York edition of Cu- 
ller's Theory of the Earth, p. 35a. The arrangement of rocks 
at thefe Falls demonftrates the importance of confidering ftrata 
on a large fcalc. Becaufe from this local view it would appear, 
that this variety of friable gray wacke held its place in the fyftcm 
next to compact limeftone, and above red fandftone. Whereas 
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appears alfp along the fhores of Lake Ontario, 
of Ofwego river, &c. 

Bakewell fays, page 112, that coal is never . 
found below red fandftone, and that metals are 
never found above it in xhtform of veins. I dor 
not know, that tbefe declarations have beeq 
corroborated by refearches made in our diftrift. 

A peculiar kind of organized remains is very 
common in the red fandftone of our diftrid. 
The beft localities, to which I can refer the 
reader, are, at the Mineral Hill in Blenheim, 
and one mile fbuth of the upper lake on Cats- 
kilf Mountain, about one mile eaft of Ed wards* 
fawmill at the outlet of the lower lake. Thefe 
relics require particular notice. 

Jamefon, in his notes to Cuvier,* fays j 
^^ The red fandftone contains but few petrifac- 

ioy one, who climbs the numerous mountains of Greene, Scha« 
harie and Delaware, will learn, that the upper layers of the £ray- 
wacke always alternate feveral times with red fandAonc before 
wc come to the compa<a limeftonc. And that fometimet the fri- 
ab!c variety of graywacke will happen to be uppermoft next t6 
the limtfOone. I have fetn two fuch localities in Columbia coun* 
ty. One at Eecrafi's Mountain, and one in Claverack. 

• See New- York edition of CuT«cr*f Theory of the EartJi» 
page zii. 
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^ dons^ and th^fe are principally of trunks or 
" branches of trees, fome of which appear to 
*^ refemble thofe of tropical regions.** I adopt* 
ed thi^ opinioa on my firfl: examination of thefe 
reKcs. The roots of thekalmia latifolia (com- 
mon laurel) are of the clofeft texture and iinefl: 
gnun, perhaps, of any frutefcent plant in the 
northern latitudes. Pieces of thefe petrifadions 
feveral feet in length may be feen in great quan- 
tities at both thefe localities, which prefent a 
ftriking refemblance to the roots of this Ihrub* 
But on tracing feveral fpecimens to their natu- 
ral terminations, they appear to end like the 
terete pofterior extremity of the common earth- 
worm, or angling worm. I depofited a very 
perfeft fpecimen of this defcription in the Troy 
Lyceum. After a very attentive review of 
thoufands of thefe petrifadions, I am convinced 
that their prototype was not any fpecies of plant 
with which I am acquainted ; and I am inclin- 
ed to refer them to the tribe of naked vermes ; 
notwithftanding they prefent arborefcent plant- 
like appearances. I fay naked, becaufe there 
is not a particle of carbonate of lime embraced 
in thein. But they are perfeft fubftitutions of 
fandftone, though much finer grained than the 
cnclofing rock. They are from one inch in di- 
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meter to the fize of a fmall goofequill. I havff 
- traced fome of them ten or twelve feet in a fer- 
pentine courfe, without finding a natural termi- 
nation, and fometlmes without difcovering 
much difference in the diameter. Their texture 
fonietimes appears a little fibrous, and often pre- 
fents the appearance of concentric layers. 
Though their natural form is terete, they are 
I often much compreffed. 

W They are not confined to the plane of the 
layers of the enclofingrock; but often pene-. 
trate it obliquely. Several branches originate 
from a thick ftock in fome fpecimens like roots , 
■m the bottom of a ftump. 



Not many ores have been difcovered in thfi ^ 
red fandftone of our diftrict. Antimonial cop- , 
per ore was found in it near Hartford, Con. by 
M'Clure ; and both the red oxyd and carbonate 
of copper in New-Jerfey by Gibbs. 

I Many profitable quarries of this ftratum arc I 
Pwrought in our diftrift. That at Tappan on 
Hudfon's river and at Chatham on Connecti- 
cut river are among the beft. Many others 
might be wrought which are overlooked, in ., 
various parts of the ftate of New- York. 
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Jhiroduciory Remarks from BakeweU,* 



•* AS there are indubitable proofs that water 
•nee coYered all the exifting continents, it fol- 
lows that, when the ocean retired, or, which is 
the fame in effed, when the dry land emerged 
from the fea, vafl: inland feas or lakes would 
be left, at the bottom of which the secondary 
STRATA were formed. 

** As the fea retired further, the higher 
grounds being left dry, thefe large inland feas or 
lakes would be contraded, and a number of 

*'8ee Bakewell's introdudttion to Geology, pages %'iy,%2%^ 
234-.j^37, fecoad JLondoa edition. Not being an advocate for 
fxkj geological theory, and wifhing to prcfent the leaft excep- 
cioiMble one to the reader, T have fele<5lcd thcfe remarks from 
Bakcw^Il. 
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fmaller infulated lakes would occupy the loweft 
cavities and depreflions ; in each of which fe> 
parate depofitions of ftrata might take ptacoii 
The lower ftrata would therefore be the mol 
widely fpread, and the upper would conftituti 
independent or local formations of greater or' 
lefs extent, in which there might be great fitni- 
larity in fome fituations, and much diverfity in 
others. Now luch is found to be the faft.' 
The above I confider not as hypothetical as- 
fumptions, but as legitimate inferences froim 
indirputable fafts. which will go far to explati 
the formation of the upper furface of the globe 
in a fimple and intelligible manner, confonaag 
with its prefent phyfical ftrudure. j 

*• On the continent of America, nature 3/0% 
iipon a magnificent fcale. Were her operatio:cu| 

attended to, they might illuftrate many intereft- 
ing fafts in geology. Since the banks of the 
cataraft of Niagara were inhabited by Europe- 
ans, they have obferved that it is progreffively 
fliortening the diftance from Lake Erie to Lako- 
Ontario, When it has worn down the inter- 
vening calcareous rocks and effefted a junfHon, 
the upper lake will become dry land, and foriw 
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ah exteafive plain, furrounded by riiing ground, 
aoid watered by a river or fmaller lake, which 
will occupy the lowed part. 

** In this plain future geologifts may trace 
flicceffive layersoffrefh-water formation, cover- 
ing the fubjacjcm; Umeftone. The gradual d&- 
pofidon of minute earthy particles, or the more 
rapid fubfidence of mud from fudden inunda- 
dons,^ will form different diftinf): beds, in which 
will be found remains of frefh-water fiih, of yor 
getables and of quadrupeds;.'* 

r :«« Large animals are frequently borne along 
by the rapidity of the current, and precipitated 
dbwn the catarad. Their broken bones mi:2C- 

ed with calcareous fediment, nxay form calcare- 
ous roc^LS where the waters firfl: fubfide after 
9icir defcent. Bones of quadrupeds are found 
thus intermixed in the calcareous rock at Gib- 
raltar. 

^ Perhaps there was a period when the branch- 
es of Mount Atlas in Africa were united with 

• Myron Hollcy, Efq. afttr four ycari of attentive ohfcrvation 
ia the wcftern part of the ftate of N. York, while Aaing Canal 
ConuniHioncr, ia ftrongly inclined to this theory of local forma* 
tbiiit 
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the mountains of Spain, and the Mediterran 
mixed its waters with the Atlantic throug 
narrow paffage like that of Niagara. Th 
two feas would then have a different level, 3 
a ftupendous cataract might exill near I 
rocks of Caipe, and bury under its waves mi 
of the animals that attempted to crofs the c 
rent. 

'* From the intermixture of thefe bones v 
calcareous fediment, the prefent rocks with ti 
elTeous remains, may have originated. A 
thefe calcareous ftrata may have been raifet] 
their prefent elevation by a fudden fubterratu 
explofion, which opened a paffage for the i 
ters of the Atlantic, and reduced both feas 
their prefent level. 

** I believe, that an enlarged view will 
fufficient to prove that all the ftratified roi 
above red fandftone,are local formations^ whi 
had their origin in detached hollows or feas, 
great extent, and are limited to certain porti< 
of the globe.*'* 

* See Dr. MitchiU'a rcmarln upon the ladem bar ricw B 
diftria, in hii appendix tg Cu<ricr'« Theory of Che E 
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BRECCIA. 



THIS ftratum, like the red fandftone, feenis 
riot to be univerfal, in its proper geological 
pbce. But it is rarely wanting where the red 
findftoiie is prefent. In our diftrid it is chiefly 
confined to the Connedicut River range, and 
t6 the graywacke region in the ftate of New- 
York. It is the only fecondary ftratum, which 
I have feen in place eaft of the ftate of New- 
York. I have lately been told however, by an 
intelligent young man, that not only graywacke, 
in which the grindftone beds are found, but 
compad: limeftone and gypfum alfo, appear in 
the fame order of fucceflion in Nova-Scotia, as 
in the ftate of New- York. Mr. Hitchcock 
prefented to the Troy Lyceum a fpecimen of 
bituminous ihale with an impreilion of a fish, 
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which was taken from Conne^icut river ne^ 
Deerfield. Similar fpecimens have been foun4 
at the Rhode-Iiland coal mines and at Middle- 
town, Con. But I d% not confider this (hale 
or coal as entitled to a place among regular flra- 
ta. They are unqueftionably local formations ; 
whether BakeweU's theory in relation to alJ fe- 
condary rocks be received or not. 

It is a misfortune to this part of the fciencc 
of geology, that breccia is fo often confounded 
with both red fandftone and puddingftone by 
American geologifts. Breccia in our diftri£3t 
always refts upon red fandftone and is generally 
reddifti. Puddingftone has no conformable po- 
fition; and it confifts of mere maffes of gravel 
cemented together, generally by carbonate of 
lime. Brectia, in the Connecticut river range 
and in. the gray wacT^e region in the ftate of 
New-York, is made up of fragments of primi- 
tive rocks ; moftly of gnelfs rocks. Pudding. 
ftone, v.'herever I have examined it, confifts of 
pebbles of graywacke, argillite, milky quartz, 
or of whatever conftitutes the gravel of that 
immediate vicinity. 

It is a remarkable fa<5t, that, notwithftanding 
fhe breccia of Catskili Mountains is feparated 
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that the primitive rocks of Maflachufetts by 
Mrenty miles of argillite which coiAins im- 
mense quantities of milky quartz, it does not 
contain either argillite or milky quartz. I 
have examined the breccia on the highefl part 
of Catskill Mountain, near the Delaware and 
Safquehanna rivers, in Blenheim, and many 
other towns ; and I find it contains a Iar<T e 
ptoportion of that tranilucent variety of quartz 
which forms a conflityent of granite and gneifs. 
The Connedicut rivef range differs only in 
containing more felfpar, and in being generally 
i&ore friable. 

I regret that I am not able to give a more 
£flindive charafleriftic for this flratum. For 
although I anl never at a lofs in diftinguifhing 
it from the old red fandflone when I fee it in 
fiiace^ 1 have not feen a fatisfadory definition 
of it; neither am I able to fupply one. It al- 
ways contains rounded pebbles ; or at lead 
rounded pebbles may be found within a few 
feet of any afTumed point. It is faid that the 
bid red fandflone fometimes contains rounded 
pebbles alfo ; if it does, fuch pebbles are cer- 
tainly not common. Jhe breccia is always the 



318 • BRECCIA. 

uppermoft rock; and, though frequently rc4 
and in mne parts made up of fine grains fo ait 
to rcrembte the red fandilone, if it is examined 
to the extent of a few yards, the evidences of its 
recent formation will become manifeft. On 
Catskill Mountain, one mile fouth of the up- 
per lake, the breccia has crumbled off at its un- 
der fide, fo that a man may pafs between the 
breccia and red fandflone about twenty feet in« 
to the ledge. Similar appearances to a lefs ex- 
tent are very common all the way to Sufque- 
hanna river, wherever the breccia caps the high 
clilTs. 

The bones of land animals and other refits 
tbuud beneath what I denominate breccia, near 
rappan,* demonftrate this rock to be more re- 
cent than the old red fandflone of Catskill 
Mountains. But the befl locality within my 
knowledge for elucidating this fubjed, is that 
which has attracted fome notice at Ketch Mills fix 
miles northeaflerly from Eafl-Windfor church, 
Con. I had examined this range of red fand- 
ftone and breccia before the late difcoveryj 
but I have fince taken means to have it re-examii^-i 

* Sec Akcrly'f Geology of Hudfoa** river* 
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fid with great care. Mr. Henry Newbury, a 
gmtleman of refpedable fcientlfic acquirements, 
and the Rev. Sylvefter Eaton, made a perfonal 
examination of it on the 15th of the prefent 
iBonth (April 1820) from whom I received the 
bllowing account. 






The difcovery of the remains of bones, fup- 
pofed to have belonged to a land animal, was 
made by workmen while digging a well. They 
dug through five feet of alluvial, earth, when 
they came to a reddifh rock, into which they 
penetrated fixteen feet. The rock is made up 
of feveral different layers, and the relics are 
found in the lowed one. Some of the layers 
are as well charafterized breccia, as any fpec:- 
mcns in the Lyceum. Others are finer grain- 
ed, and appear like red fandftone. Somq fpe« 
omens prefent the charaderiftics of breccia on 
one fide and of red fandftone on the other. But 
rounded pebbles, often as large as a goofe-egg, 
may be found more or lefs in all the layers. 
That in which the bones are embraced is pretty 
fine-grained generally ; but rounded pebbles 
are found in all the fragments, now lying about 
the well, which contain bones. The workmen 

T 2 
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who dug the well, fay that the rock was cafiFjr 
penetrated, excepting fome of the layers which 
were made up of quartz pebbles* 

r 

From the above account it is evident^ that a 
rock which is demonftrated to be of recent for- 
mation by its gnclofed. relics, (^en prefents ap« 
pearances nearly fimilar to the old red fandftone. 
But that on a more extended view, the large 
rounded pebbles prove it to be breccia. 

The proper breccia is interpofed between the 
red faadftone and fuperincumbent rocks at 
Northampton and Deerfield; and it would 
probably be found beneath every locality of 
thefe rocks if we could have accefs to their bas- 
es. Wherever the breccia repofes on red fand- 
fione in fteep ledges, the diftindion between 
the ftrata is as ftriking as between the former 
and bafalt* 

Several aggregates are denominated breccia, 
which have no connexion with this ftratum. 
Calcareous breccia, the nagelfluh of Werner, is 
connefted with the compaft limeftone in our 
diftrift. There is one locality two miles fouth 
of the city of Hudfon adjoining the weft fide 
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lof SoQth Bay road, and another two or three 
siiles north weft from a place in Chatham, Co- 
lumbia county, called Federal Store. In Ulfter 
comity the quartzofe breccia is manufaflured 
into millftones. Mr. Olmfted, a ftudent in 
Yale College, prefented to the Troy Lyceum a 
beautiful fpecimen of agate breccia or filicious 
breccia, which he found two miles weft of New- 
Haven. It confifts of femi-opal and chalcedo- 
ny. The nagelfluh. or calcareous breccia, 
which has been applied in building the Capitol 
of the United States, is well known. But all 
thefe fhould rather be denominated breccioids 
than breccia ; as they have no connexion with 
the ftratum. 
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COMPACT LIMESTONE*. 



I BELIEVE there hais never been even zf 
fragmient of compiaft limeftone difcovered in 
any of tKe New-England States, excepting along ^ 
the fhore^ of Lake Champlain in the weft mar*; 
gin of Vermont. It forms the bafis rock, how- 
ever, of more than half the territory of the 
United States. 

In our diftrid, and probably in every part 
of North America where it occurs, it is evident- 
ly made up of organic remains ; chiefly of bi- 
valve (hells. A little aluminous and filicious 
earth is frequently combined with it. It is a 
remarkable faft that much the largeft propor- 

* Is not this the Lias Stratum of Europeans ? See Recs* Cf* 
clopediar, Vol. 4^, Part st, word Geology. 
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tioQ of this vaft ftratum is compofed of two 
fpedes of fheU — ^tbe anomite and pectinite. In 
this eftimate I follow the arrangement of Linne- 
us, Martin and others, who confider the tere-' 
bratulite and gryphite as fub-fpecies. I think I 
may fay with confidence, that the remains of 
two GBNBRA of animals, Anomia and Pecten^ 
form at the lead two thirds of all the fecondary 
fime rocks in North America. It may be deem- 
ed arrogant to include all the territory of this 
Yaft continent. But it ha||ri)een my good for- 
tune to fee fpecimens of this rock from Canada 
to MezicOy and from Hudfon's river to the Mis- 
fifippi, taken from numerous localities. P^« 
baps I ought not, however, from thefe exami- 
nations to infer, that there may not be com- 
pa£k limeftone of great extent made up of dif- 
ferent organic remains, weft of Rocky Moun- 
tain. 

In our diftrid it always refts upon red fand- 
fkone. or breccia, when thefe ftrata are not want- 
ing. If thefe laffer ftrata are wanting, the com- 
paft limeftone refts on gray wacke. Mr. School- 
cr^t always found it overlaying fandftone ift 



224 . COMPACT LIMESTONE. 

Miffouri.* Dr. E. James found it refting upoa- 
breccia near Ticonderoga* In the Heldeberg it 
invariably lies immediately upon fandy gray- 
wacke 5 and there is no red fandftone nor brec* 
eia prefent. 

The order of the formations is very well il* 
luftrated by the fituation of this Ume rock. in 
the graywacke region, between MaiTachufetts 
and Sufquehanna river. For though it is frer 
quently found thoi]|&iids of feet lower than the 
tops of the mountains of graywacke, it is never 
under it. But it uniformly retains its fuperior 
geological pofition, from the lofty cUffii to the 
lowed valleys. 

About two miles eaft of Hudfon city is a 
field of compafl: limeftone four or five miles In 
length and about a' mile in breadth. It is com- 
pletely infulated, and refts upon an infulated 
hill of graywacke. For the graywacke is dis- 
joined from the ftratum to which it belongs, 
and lies upon argillite. Somj^partof this lime 

* See his view of Miffouri mines, pages. 199 and 118. The 
fjindftone, not red, which he. ohfervcd, is probably an upper lay* 
cr of graywacke, or graywacke pafling into fandftone, fimilar to 
that in the Heldeberg, Catikill Mou ntains, &c. 
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iftUris fufficiendy compad for marble. CoK 
Darling of Hudfon has wrx>ught fome of it into 
BX>ft elegant chimney-pieces. The variegated 
hues, arifing from the colouring matter of the 
various organized fubflances ftill remaining, 
have a beautiful effect. The poliih, given by 
tfaeartift, tends to prefent the organic remains 
mbre-x:learly to view. I faw the moft perfect 
forms of the antbocepbalite (caryophillite) and 
encrinitej I bad ever feen, in one of thefe polifh- 
(«d flabs. 

Northwelt of Catskill village, along the Sus- 
>quehanna turnpike, is another large field of 
fhell limeflonepngraywacke ; and from two to 
three miles weft of the village is another on the 
Little Delaware turnpike. Perhaps it would 
be more proper to lay, that the range of com- 
pafl: limeftone, which croffes Glen's Falls in 
Saratoga county, continues down along the top 
of the graywacke ridge through the weft part 
of Scheneftady county, the Heldeberg, Renffe- 
laerville, Coeymans, Greenville, Hudfon, Cats- 
kill, Kingfton, Marlborough, &c. It is 
not a continuous ftratutn now however. It is 
rather a range of infulatcd fields capping the 
hills of graywacke. 
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It 18 generally compofed' pf a pretty loofc 
aggregate of bivalve Ihells ; though in mzny 
places it is fufficiently compaft to be wrought as 
marble* At Coeymans it has been wrought as 
well as*^at Hudion. A few miles below Albany 
a quarry has lately been opened, which promis-^ 
cs much ufefulnefs.* In truth it may aliiioft 
always be wrought at the depth of a few fect^ 
where the fhells have been pretty thoroughly 
difintegrated. 

Although this ftratum is more continuous in 
the weftem part of the ftate of New- York and 
in all the weftem ftates than in the vicinity o£ 
Hudfon's river, it is often interrupted by creeks 
and valleys in thofe regions. Wherever it is 
cut through, either the red fandftone, breccia, 
fandy or brittle flaty gray wacke, invariably ap- 
pears.! 

• Dr.T.R.Bcck. 

t Extraa from Mr. Henry R. Schoolcraft*! communicatioB, 
which was read before the Troy Lyceum. 

" I conGdcr the prefent claflxfication of fecondary and aHnvia 
formitions as the moft defedlivc and unlet tied part of geologicid 
fcicnce ; and confeft myfelf unable to fnrniOi many fa<Sts on the 
fubjca:. 
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3i The proper country for the ftudy of this ftra- 
tom 18 the graywacke region between the Hud- 
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** Our theortei flumld be the refult of obferyation, aod fa^ 
ftoald never be diftorted by theory. I hare endeavored to ad- 
Kere ripdly to this principle in all my refearchcs. In my tour 
thftm^h the valley of the Miflifippi I colle^cd fome fiAs with 
a view to a geological map of that country ; but I havefaid little 
upon the fubjed, wifliing for more time for obrervation and rc- 
fleaion. 

« I ikw iio:gypfura in Miflburi or Arkanfaw in fitu. The vaft 
bodies of felenite, (cryflallized gypfnm) reported to csid near the 
Grand Salinct on the Arkaofaw, I mentioned on the authority 
of Mr. Sibley, of St. Louis. He made a perfonal^txamination, 
and brought away feveral beautiful fpecimenst He gave no par- 
tknlars refpeiSHng its geological (ituacion, which are fufficiently 
pitcife to be of any fervice in a fcientific point of view. In II- 
Inioia I faw fmall quantities of cryftallized gypfuin,retling in dc> 
taehed fiaket upon fccondary limcftone, and alfo forming fmall 
iiyers in it. 

" A fandftonc (Iratum is very extenfive in the valley of the Mis- 
fifippi. It is fometimcs mixed with calcareous particles fufficient 
to exhibit a flight cflfcrvefccnce with muri'itic acid. [See note to 
page 214.] It is the bads on which the fecondary limcftune of 
Ohio, Indiana^ Illinois, MifTouriipartof Kentucky, Tcnnefl*ee, and 
Arkanfaw, refts. It is the lower rock which is fomctimes feen 
a €ew feet above, and fomctimes a few feet below, the water oa 
the banks of the Ohio, Mifiiiippi, Arkanfaw, White river, ^u 
Francis, Black river, Gafconade, Merrimack, and other flreams 
running into the Miflburi — all of which I have particularly ex- 
amined. 

«* Along the banks of the Ouachltta, in Arkanfaw territory, we 
find flate pervaded by large veins of common quartz rock. ^ 

U 
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fon and the Sufquehanna. Here may be found 
hundreds of patches and fields of it ; fometimes 

have not been far enough towards the territories of New-Meii- 
co to fpcak of the mineral phyfiognomy of that fedlioo of country. 
Neither have I travelled a fufficient diftance towards the Rocky 
Mountains to give an account of its geological charader, nor 
how far its primitive fpurs (if primitive) may reach towards the 
eaft and north. 

" The fecondary limeftone, which charaaierizes Weftern Ame> 
rica, is fo vad, fo illimitable, as to weary the patfence, if it does 
not drain the pockct«, of the travelling geologift. It extends far 
beyond the prefent fettlemcnts, into regions known only to hunt* 
ers and favages. 

'^ The iQfulated ridge of granite, which I have noticed in Madir 
(bn and Washington counties, Miflburi,is an objeA of the high- 
e(l intercfl. Surrounded by hundreds, and I might fay by thoup 
fands, of miles of fecondary rocks, here repofes one of the oldeft 
of the primitive rocks— old red granite. The pinnacle of a pri- 
meval mountain, nearly fuhmcrged by more recent depofites« 
now liardcncd into rocks. Viewed in connexion with the fttf- 
rounding country, it appears to mc to prefent fome unanfwera* 
ble arjTuments in fupport of that theory which afcribcs the for- 
mation of the earth chiefly to the agency of water. If the Wer- 
ncrians would frankly admit the partial agency of fire, no force 
of reafouing appears capable of difproving the do^rincs they 
teach, 

" From the north of this granitic tradl extends a range of gra- 
nular quartz, maintaining a parallelifm with the Mifliiippi for 
about 40 milts. This is occafionally broken by rivulets, and tcr- 
niinates or difappcars near the banks of the river, between St. 
Genevieve and Hcrculaneum. A flratum of HmeQone, more ex- 
tcnfive than the granular quartz, niitlout organic remains^ extends 
wcfl of it fo far as to embrace the lead mines of Potofi." 
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capping the highefl; mountains, fometlmes in a 
ftate which clearly indicates its having fliddeu 
down from higher elevations, and fometimes in 
boulders and blocks intermixed with alluvion. 
Its former existence is often teftified by fmall 
pebbles of it intermixed with pebbles of other 
fecondary rpcks ; and by its ferving as a cement 
in the formation of puddingllone. A very per- 
fefl: locality of this kind of puddingftone is pre- 
feDted in the bank of alluvion at the foutheafl 
part of the city of Troy. It was a very impor- 
tant fuggeftioii of Bakewell, that every ftratum 
muft have had its turn of being the upperraoft 
of all ilrata. When the compaft limeftonc 
ftratum was uppermoft, there mud have been 
much filicious matter in a (late of folutlon ; for 
it. is every where pervaded with the moft perr 
fe£)r homftone. I have feen layers of it more 
than 20 feet in length and two inches thick near 
Bethlehem caverns, Albany county, fome of 
which contain petrifaftions. I found feveral 
fpecimens at the fame locality, which I depofit" 
ed in the Troy Lyceum, containing globular 
maiTes an inch in diameter of a lighter colour 
than the encafing. hornftone. I confider thefe 
as nodules of real flint. 
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That this ftratum recently formed the bed of 
the ocean is manifeft, from its being chiefly 
made up of oceanic relics. But whether the 
'' mighty waters retired," two, three or four 
thoufand years ago, I prefume we fhall never 
be able to afcertain from any evidence prefented 
by thefe pelrifaftions. Dr. Mitchill obfervesy 
" On viewing thefe produOions, the inind en- 
*' deavQFS to fix that unafcertained time, when 
" the oceanic waters of the primitive globe rolU 

»** ed over this region." 
This is the only cavernous ftratum in North* 
America, and probably in the world. A few 
caverns have been found in other ftrata ; bul 
they generally depend on accidental difrupttons 
or particular difintegrations. This is the only 
flratum whofe very ftrufture neceflarily renders 
it cavernous. When the waters of the ocean 
retired, tlie calcareous cement, which now holds 
the (hells together, was in the ftate of a foft 
pafle. This may be proved by producing an 
artificial folulion and proving by experiment, 

. that it will not harden under water. After the 
waters retired, the parts expofed to the fun*& 

I rays began to harden, contrail, and crack i 
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Mocks. In fome parts of the Heldeberg thefe 
Mocks are of great extent ; but I have feen 
acresof it where the ftratumis very thin, chequer- 
ed up into blocks from two, to ten, feet fquare. 
Where the ftratum is very thick and the fiffures 
very long, large caverns were frequently formed. 
For the upper furface of the ftratum was foon 
dried and indurated ; while the whole remained 
foft a long time a few feet below the furface. 
If a ftream of water happened to flow in the vi- 
cinity of a fiflure, it would probably make its 
way into it, and foon wa(h away the loofe fhells 
beneath the furface which were merely envelop- 
ed in foft calcareous pafte. 

I have e^mined four of the largeft caverns 
in the Heldeberg, and they all ftill exhibit con- 
clufive evidence of their having been once in 
the ftate of mere fiffures ; and ftreams of water 
fUll traverfe them all. The largeft of thefe ca- 
verns is the great cave at Bethlehem, twelve 
miles fouthweft from Albany. This is a few 
feet more than the fourth of a mile in length.* 
Throughout its whole extent we can trace the 

• It was. accurately meafured by my brother, Rev, Sylvcftcr 
Eatoo. 
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filVure overhead ; though the edges of the rodts 
above have pitched in againft each other fo aM 
to clofe it. 

The vafi: caverns of Kentucky containing ni- 
trate of potafli and nitrate of lime, defcnbed bj 
Dr. Samuel Brown, of Alabama, and Mr. W* 
B. Stilfon, are in the fame ftratum. Alfo thofe 
of tenneffee defcnbed by the Rev. E. Cornelius, 
and by Mr. J. H. Kain, Mr. M'Conihe foun4 
many vaft caverns and fubterranean avenues ia 
Indiana, all in the compact {hell limeflone. But 
there are no caverns in what is called the water* 
Umeftone, which on being made into a paft^ 
hardens under water. This fubllance will bo 
defcribed under fecondary fandftone. 

Mr. M'Conihe difcovered an extenfive layer' 
of the true white lithographic ftone in connexion 
with the compact limeflone in Indiana. I^ 
has depofited fmall fpecimens in the Troy Ly^ 
ceum, precifely refembling that which Dr.- 
Samuel Brown confiders as the moft perfeS 
variety.* 

' Dr. Blown fhowed me a Xpecimen ol the /lont, with fpeei- 
uwiuof Mr. OlU' baiuliful lilhogrjphic drawiugs. He would 
ind »!;nfidini milerialt fbi this ufe in Indiana. 
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-: *It has long been a fabjeft of general remark^ 
ifaat no chalk is to be found in North America* 
But Mr. Schoolcraft found it in abundance along 
the banks of the Miflifippi, between the mouths 
(^ the Ohio and Miilburi. It is in connexion 
vkh compad limeftone, and contains flint 
aodules.* 

The concentric globes of carbonate of lime^ 
eonftituting a part of the rock of Gibraltar, are 
well known. Dr. Steel prefented to the Troy 
Lyceum hemifpheres of (imilar conformations, 
#hich he found near Saratoga Springs. They 
aie three and four inches in diameter ; but 
coarfe*grained, grey, and not variegated l&e 
thofe from Gibraltar.! 

Coal is found in connexion with compad fhell 
fimeftone in the weft em part of the ftate of New- 
York. Mr. C* Atwater found it in the fame 
connexion in the ftate of Ohio. Mr. David 
Thomas obferved it in many localities in th^ 

* See Schoolcraft's View of Miflburi Mines, pages x8o and 
f Thefe mafTes or nodules feem to belong to GleaTcIand*8 fttb» 

^CCieii CONCRETID CARBONATE 01 LIME. 
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Weftem States — always in connexion with the 
Ihell limeftone. The flate which he faw in con^ 
nexion with it was unqiieflionably the bilumi' 
nous (hale, which generally overlays coal. 

This flratumis not metalliferous. Mr. SchooK 
craft found jafper in it in MifTouri, and nitrate 
of potafti cryftallized in crevices along extenfivd 
rocks.* Very few imbedded or difleminated 
minerals, however, are found in itj excepting 
the various forms of calcareous cryftals, and" 
rarely a little fulphate of lime. i 

' Before I difmifs this ftratum, I will extrzSt}. 
from the tranfadtions of the Troy Lyceum, aA, 
article refpeding the difcovcry of fulphate of 
ftrontian. *' Mr. William A. Bird, the furw. 
veyor who accompanied Gen. P. B. Porter in" 
running the boundary line between the UniteA 
States and Canada, has returned with many in- 
terefting fefts and fpecimens collefted about thtf 
head of St. Lawrence and the Lakes Ontariai 
and Erie. He difcovered, in company with' 
Capt. Douglas of Wefl-Poinf, a new locality of 
a mineral, which, by the experiments of Mr. 

• Sec pagw io6 and io2, View of Miflburi Min«. 
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Amos Eaton^ performed before the Lyceum^ 
pFOyes to be cryftallized fulphate of ftrontian. ; 

** As feveral minerals have been taken for 
fulphate of ftrontian, which were afterwards 
found to be barytes i and as it is doubted whe- 
tiier there is any fuch mineral in North Amerir 
ca^ it may be proper to give Mr. Eaton's tefts 
4ild .experiments. He fufed it and exhibited 
the : purple flame before the blow-pipe. The 
meked globule gave a four tafte } though afteir 
four hours it fell to powder and gave the taft« 
of fulphuretted hydrogen. He formed a mu* 
nate of it, which gave a blood-red flame, both 
iaadry powder and diflblved in alcohol, when 
applied to a candle wick. Its fpecific gravity 
appears to vary from 3.79 to 3.96, by repeated 
trials made by Drs. Wells and Hale ; but moil 
df the fpecimens gave 3.8 5. It is the foliated 
variety, always tranflucent and often tranfpa- 
rent. Colour hyaline, often flxaded with blue. 

Luftre ftrong and frequently iridefcent. The 
C3ryftals are moftly tabular with many oblique 
re-entering angles, prefenting a ftriated appear-* 
ance. Some cryftals are rhomboidal prifms 
with two oppofite truncated angles. This mi- 
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neral is found in compad, and ihell limeftone, 
on Mofs Ifland, in Lake Erie, two miles weit 
of Put-in-Bay." 

Dr. John Torrey of New- York, has fince 
analyzed this mineral and produced the fame 
refults, with feveral additional ones ; demon- 
ftrating it to be cryftallized fulphate of ftron- 
tian. This is the only locality of cryftallized 
fulphate of ftrontian difcovered in North Ameri- 
ca. It is doubtful whether any variety of this 
mineral has been difcovered before in this 
country; though feveral localities have, been 
publicly announced* 
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STRATUM 13. 



GYPSUM. 



IT is the opinion of many geologifts, whd 
have carefully ftudied our weftem rocks, that 
gypfum ought rather to be confidered as form- 
ing beds in compad limeftone, than as confti- 
tuting a ftratum. My knowledge on this fub- 
y^Q. is too limited to authorize an opinion. I 
fliall therefore follow thofe, "^o treat it as a 
ftratum.* 



* Eztradl from a papet read before the Troy Lyceum by liaac 
M*Conihe, £fq. 

" My route was nearly through the centre of the population 
of Indiana, though far fouth of the centre of the territory. It is 
the general underftanding in the eadcrn (latci, that all the weft- 
cm part of the United Statci is of an tTco furface. Such at lead 
was my impreilion, when t fet out to journey to the weft. Such 
it very generally the faA throughout much of the Taft valley of 
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The gypfum of our diftrift is remarkable fat 
its dark brown and black cryftals, or black ft- 

[he MiTifippi- Bgt tlic part of Indiana Ihrough which 1 travel- 
led it at LiJt]' as fomc parti of Ncw-Englaad, lliaugli the hilk 
have nuiftly rounded fummits, and are denominated Icnobt by the 

" Thii !} evidenllj a fccondary eounir}' ; though tranfilion 
rocka afien appear. In lad, eviclencci oeccir tl irregular intt^ 
valt, fafficient to lead the mind to the conelufion, ifaac The whole 
caunliy l> underlaid at uo great depth, with a cominuatlon at 
the tranfition rocki whieh predominate in the vicinilr of Hud- 
son'! river in the Hate of New- York, 1 found one loeilitf of 
well charadcrizcd argiliile ii the liollom of a creek. This ww 
among that rsHge of hills, which commence! al Ncw-AIbajiy, 
iboat lii milei From the Ohio, and continues fifty or fiity milcfc 
Along the ealleni edge of lliis range of hilla, (he red tandlloiK 
prevails, often of that bard Hal; variety, comaion in Catikill 
iviuiint'ini. Deiacbed mafrci oFgra^nickcfrequcnil)' occur here 
ilfo. Whencrer ihrfe traDlilion roeki appear, the circumflancca 
■ttcnding them and their geological ccnneiiont clearly iodieaK 
that the; arc left in view, by the difintegrxtion of the fcconduy 
roeki, which had onef overlayed them. 

" Vad horizontal layen of feeondary limedone are eitendcA 
over moll of ihii flate, which abound in organic relict. Thcfe 
relict ire mnfl abundant, however, in fame particular localiliei. 
In what is called the Barrens of Wafliingloii county, MaJnforiHt 
of the hom-Oiaped variety appear lo Ihoufandi. Ptciiniin, ^ 
niiri and TtiiiratiUiii are found in every plice, vrlicre there it 
LOtnpaA lime Hone. 

" About fifty milet from the Falli of the Ohio there ii a Io» 
caliiy of remarkably compaA, fioe-graiiied, variegated limtdone- 
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jenite. Carbonate of lime is frequently blended 
with it, even in its moft extenfive localities ; fo 
thgt it often effefvefces with acids. 

It is remarkable that, though the brownifh 
grey gypfum of Nova-Scotia gives a white 
ftreak, the fame coloured gypfum of the flate of 
New- York gives a grey ftreak. This fafl: was 
firft noticed by plafter grinders. They obferv- 
ed that the fame coloured gypfum, which, if 



AltenmtiDg with its layers I foand large quantities of the true 
white lithographic ftone ; now becoming a very important mine- 
.ntyfince Dr. Samuel Brown, of Alabama, introduced the litbo* 
gruphie art into this country. I have depofited fmall fpccimens 
of it in the Troy Lyceum. 

^ ** Near this place workmen were engaged in digging a well. I 
took {pedment from the fragments of two rocks, which feemed 
to be lo place about thirty and thirty-five feet below thefurface, 
and merely noted down their relative poGtions and locab'ty. On 
examining them (ince, I find the lower rock to be gypsum^ over- 
laid with fecondary calcareous fand ftone. 

« The lime rocks of this ftateare remarkably cavernous. There 
arc fcveral pretty large flrcams of water, which difappear for 
miles through the vaft fifTures and cavitle&in tbcfe rocks. There 
if one, whofc return to open day has not ytt been diftovcrcd. 

**Inthe alluvion I found well charadtcrjzed fragments of agate. 
Also chalcedony, semi-opal and fine finople jafpcr.*^ 

W 
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from Nova-Scotia gave a white flour, would 
give afhes-coloured flour if it was obtained from 
the weft. 

Gypfum is very abundant in the counties of 
Madifon and Onondaga, New- York ; particy. 
larly in the towns of Sullivan, Manlius and 
Camillas. Mr. D. H. Chapman prefented 
fibrous gypfum of the mbft beautiful kind, 
which he obtained at Manlius. The fibres are 
four inches in length, a little curved, of a pearly 
white colour,' and of much firmer texture thaa 
the fpecimens from Nova-Scotia, 

■ I have not been informed of the difcovery of 
any organized remains in the gypaum of the 
weft ; though it is ovcrlayed with, and is rfr 
pofed upon, ftrata which abound in them. 

' Sulphate of lime is frequently found attache*! 
to other rocks in fmall fpecimens. Thefeough^ 
to be called fulphate of lime merely, not gyp- 
fum ; becaufe the latter name is calculated to 
excite falfe expectations. Wherever the foft 
granular variety of iron pyrites Is difleminated 

Lin carbonate of lime, the pyrites becomes de- 
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fOmpofed on expofure and fulph^te of iron is 
produced* Whenever the latter fubftance is 
wafhed down on the furface or in the fiffures of 
carbonate of lime, the carbonate is decompofed 
and the fulphate is produced. Dr. Mitchill 
obferved this procefs going on at Niagara Falls. 
I found a graywacke ledge faced with this for. 
mation of fulphate of lime in Blenheim on the 
wtA bank of the Schoharie* 

I have never been informed of any anhydrous 
gypfum in our diftrid. Neither have I feen 
any fufficiently. white and compad to form, 
alabafter. 

It appears from the obfervations of M^Clure, 
Mitchill, Mr. Caleb Atwater and others, that 
rock-falt accompanies the gypfum along the 
great range which extends from Onondaga 
lake to the ftate of Tenneflee. M^Clure ob- 
ferved the fame connexion in Poland, Eu- 
rope. 

Since I wrote the above, I received a letter 
from Auftin Abbott, Efq. , the Correfponding 

Secretary of the Hudfon Scientific Affociation, 
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affuring mc, on the authority of Walter 
Patterfon, Efq. that patches of gypfum are 
fometimes found on the compad limeftone 
ridges neai' Ancram furnace, in Columbia 

county. 
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STRATUM 14. 



SECONDARY SANDSTONE, 



I REGRET that it is not in my power to 
prefent the reader with many fafts, relating to 
this ftratum, which have fallen under my own ob- 
fervation. I have received no evidence of its 
cxiftence eaft of the river Hudfon ; though it ap- 
pears to be of great extent to the weft. 

This ftratum had never been defcribed to 
me, neither had I feen a fpecimen in any cabi- 
net, when I vifited a locality of it on the Hel- 
deberg, in company with the Prefident of the 
Troy Lyceum and Dr. T. R. Beck. We were 
perfeftly at a lofs in labelling our fpecimens 
taken from this rock ; neither did we then fet- 
tle its geological pofition. After two more vi- 

fits in company with feveral members of the 
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Lyceum, and after attentively reading Bake well's 
defcriplion of feveral varieties of fecondary fand- 
ftone, as well as thofe of other European geolcwj 
gifts, we ventured to denominate it' Secondi 
ry Sandftone. 

It is chiefly filicious and very fine grained ; 
rarely containing carbonate of lime fufficient to 
effervefce with acids. It is grey, yellowifh or 
brovmifti. The beft locality in the Hetdeberg' 
is a litile eaft of Pucker-Street ; where the rock.. 
is divided by open filTures or feams into pretty 
regular blocks. Thefe fill'ures appear like ar- 
i rificial cuts ; and the blocks prefent faces aUi 
\ moll as fmooth as if wrought by the chiffel, 
This rock abounds in organic remains, appa>* 
rently of more recent formation than thofe in- 
compact limeflone. Culmiferous petrifeftionft 
frequently occur, and the animal remains arc 
often eafily feparated from the rock in a very| 
perfeft ftate. 

* It refts upon compaS limeftone generally. 

I found one locality however, where the lime- 

Itone was wanting for feveral feet ; and here it' 

lay immediately on the fandy graywacke, which' 

iderlays the limeftone. The floor of a cavern 
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two miles north of Pucker-Street is gray wacke^ 
the walls are compad limeftone, and the cover* 
ing is fecondary fandftone abounding in favojties 
and encrinites. 

From the obfervations of geologifts, who 
have travelled in the weftern country, I am in- 
clined to confider the fecondary fandftone of 
the Heldeberg as the loweft layer of this ftratum, 
which may have been once covered with feve* 
ral others. And I am inclined to believe, that 
future obfervations will demand a fubdiviiion 
of this ftratum into three or four. It is proba- 
ble that at leaft one of thefe fubdivifions ought 
not to be called fandflone. But I prefer treat- 
ing them as fubordinates or varieties, to running 
the risk of creating untenable fubdivifions. • 

I am indebted to my friend and clafs-mate, 
Myron Holley, Efq. Canal Commiflioner, for 
the moft important fafts refpefting this ftratum. 
In confequence of the enquiry, which the Hel- 
deberg locality and fome fpecimens brought to 
Albany by Mr. Holley in the winter of 1 8 1 9, 
had excited, he fludied this ftratum attentively, 
while engaged in his official duties along the 
great Weftern Canal. He obferved it all the 
way from near the eaft bounds of Madifon coun- 
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ty to the weft bounds of Niagara, a diftance of 
ahiioft two hundred miles. It generally refls 
upon ihell linieftone, where its fupporting ftra- 
tum is in view. Wherever the gypfum occurSj 
it invariably lies beneath this ftratuin. He re- 
fers more particularly to the gypfum beds in the 
towns of Sullivan and Manlius. He prefented 
ipecimens to the Troy Lyceum, which are firai- 
lar to thofe which Mr. M'Conihe found oveP 
laying gypfum in a well in Indiana. 

Wherever Mr. Holley obferved the order of 
die layers conftituting this ftratum, particularlj- 
where the works on the Canal required that tho^ 
fiiould be cut through, they were found as fol- 
lows. Theuppermoft layer is very coarfe fand- 
ftone or gritftone, moftly filicious and abound- 
ing in organic relics. The next layer below it 
is light grey, and contains confiderable carbo- 
Hate of lime. The next is bluifh and blue, and 
is chiefly carbonate of lime with fome aluminfi. 
and a little filex. The loweft layer is the wa- 
ter Ihnejione. This laft is the ftone which har- 
dens under water, after being burned, pulveriz-. 
ed and made into a parte.* It confifts of car- 

* ThU rcmarkibte propcrlj, hardening under tvjMr. WM ifyii 
Tcred by Canvafi While, Efq. one of [be Cmal Englnecri. He 
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Jbonate of iimey alumine and filex, with a little 
pxyd of iron. In the fpedmens which Mr. H. 
prefented to the Troy Lyceum, grains of gyp- 
fum are difleminated. 

.0 

Mr. M*Conihe examined a well twenty-five 
feet deep in this ftratum, feventy miles weft of 
Vincennes in Illinois, on a rifmg ground, which 
prefented the following layers. The uppermoft 
was rather coarfe calcareous fandftone. The 
Bezt feemed to be a talcofe fandftone, of a flaty 
ftrudure. The next calcareous fand, in a loofe 
flate. The loweft was almoft wholly fihciouti 
£uDidftone. 

From a comparifon of fpecimens from the 
two localities, obferved by Mr. HoUey and Mr. 

* ■ • 

went to EogUnd to examine thecanth of that country; and par- 
fieularlj to acquaint himfelf with the Englifli . method of con- 
^ittQiSdng locka. On his return he brought home fpeciment of 
the rock, called feftarium^ which is ufed for locks on account of 
Its hardening under water. He thought it refembled this variety 
of fecondary fandftone ; and on making trial, he found it to be 
equally well adapted to this ufe. The benefits refulting from 
tbb difcovery in conftru<fting locks and cifterns, is incalculable. 

Mr. Hadley, Profeflbr of Chemiftry in the Fairfield Medical 
Academy, carefully analyzed it, and gave the proportions of aH 
tKe conftituents. 
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M^Conihe, it appears that the layers are in fome 
meafure analogous, but not 'iiniilar. Is not thh 
good evidence in proof of BakewelPs theory of 
local formations ? It certainly accords v^ith his 
inference, that " there might be great fimilarity 
in fome iituations,and much diverfity in others/^ 
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STRATUM 15. 



BASALT. 



WHEREVER I have had accefs to the ba^ 
fis of a greenftone trap rock in place, I found 
it refted on a fine-grained variety, quite as fine 
as any fpecimens of European bafalt. It is ge- 
nerally porous ; being of that variety called 
amygdaloid, or toadftone. But fpecimens may 
be obtained feveral teet in extent, perfeftly 
compad, without a pore. 

This ftratum is not only very different from 
the common greenftone trap in its tBxture ; 
but its meeting with the greenftone is always 



^ 
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confpicuous. The two ftrata do not pafs Into 
each other by imperceptible gradations, nor al- 
ternate like foine other ftrata. The weft fide 
of Mount Holyoke on Connecticut river, and 
the weft fide of Deerfield hill eaft of the acade- 
my, are good localities. Alfo moft of the ridge 
cf rocks which extends along the northweft fide 
of Salftonftall's pond in Eaft-Haven, four or 
five miles eaft from New-Haven. 

In Deerfield there are bafaltic colutnns of a 
polyhedral form j in all refpefts referabling th6 
joint of a bafaltic column in Gibbs' cabinet 
from Giant's caufeway, and of quite as compH^ 
a texture. Thefe columns were firfl: obferved 
by Mr. Hitchcock. But were I to difpofe ol 
thefe rocks according to my own views of thit 
fubject, I would place thefe columns as well 
thofe of Giant's caufeway with the greenftoM 
trap ; and make a diftinft ftratuin confifting dj 
the fine grained bafalt, including the araygd: 
loid. For thefe two varieties often compel 
the fame individual rock, and are much fim 
grained than the columns from Ireland, 
have a fpecimen of bafalt from Scotland, proJ 
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A 

xHAy rcfemblmg the fine bafak of Mount Holy- 
^e, which underlays the greenftone columns. 

m 

' The bafalt of our diftrift is remarkable fof 
the numerous fmall minerals embraced in it. 
In Deerfield Mr. Hitchcock conduced me to a 
locality of this rock which contains prehnite, . 
zeolite, chalcedony, agate, fardonyx, analcime, 
chabafie, ftilbite, amathy (line and lamellar quartz, 
and calcareous fpar. Many of thefe minerals 
have been found at Mount Holyoke and Sal- 
ftonftall's pond. Mr. Pierce found prehnite, 
. zeolite and ftilbite in this rock in New-Jerfey. 

I found fpecimens of this rock a little north of 
the greenftone columns in Mt. Holyoke, which 
refemble blackfmiths* cinders. The variety 
called amygdaloid is remarkably cellular ; and 
^e cells appear like thofe in light bakers' dough. 
Bakewell confiders this peculiar ftructure as 
evidcHce of its having been fufed and cooled 
under water, probably under the fea. " Thefe 
beds of bafalt," he fays, " were formed under 
the fea by the ejeftion of lava, which flowing 
• over the moift fubmarine ground, would confine 
a portion of water beneath the melted mafs. 

X 
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This water would be converted mto elaftic va- 



por, or A^^fMn wcmld endeavor to expand. 
But where thel^^faicumbent pr^ure prevent- 
ed its efcape, it would form cavities/' He fup* 
pofes the £inie eruption might form the cellular 
amygdaloid and compad baialt ; as it would 
naturally be cellular below and compad above.* 

* 8^ Bak^reirt Introdadigp to Geokigj, pages 141 aa^ 14a. 
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STRATUM 16, 



GREENSTONE TRAP. 



IN our diftrift this rock appears as if piled 
upon other ftrata artificially. And Dr. J. W. 
Webfter reprefents the greenftone about Edin^ 
burgh as prefenting a fimilar appearance.* 
Travellers frequently compare them to the ru- 
ins of ancient caftles. 

There is a range of greenftone hills extend- 
ing from New-Haven, Con. through the weft 
parifh of Hartford, through Northampton and 
Deerfield, to Greenfield ; a diftancc of about 
one hundred miles. The three eminences ar- 
ranged about J^ew-Haven, denominated Eaft 
Rock, Pine Rock and Weft Rock, belong to 
this range. The monument, or obfcrvatory, 

• Sec his sketch in the Am. Jour, of Sci. p. 231. 

i 
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weft of Hartford i$ built upon a greenftQne hill 
belonging to thif|^j|B|tge. Mouitf Hol]Foke aad 
Mount Tom, nettir Northampton, are infolated 
fields of the fame broken chain. 

The range of this rock, which has. excited 
the moft attention, is that called the Falifidoes. 
It commences below the Highlands on the weft 
lliore of the river Hudfon, and extends along^ 
ft)rming its weftem bank, with but one interrup- 
tion^ for thuty-eight miles. Oppofite to the 
city of Ne\^-York it winds away wcfterly, 
acrofs the llate of New-Jerfey to the diftance of 
eighty miles.* The fublime emotions excited 
by the grandeur of thefe ftupendous columns 
are familiar to the many thoufands who have 
failed up the Hudfon. 

* 
In various parts of the greenftone trap of our 

diftria, we find very perfeft polyhedral co- 
lumns ; and almoft every where a polyhedral 
or rhomboidal tendency. The fouthweft fide 
of Mount Holyoke prefents a colonnade of the 
moft perfeft polyhedral pillars % imitating the 
niceft works of art. Joints of the columns are 

* Sec Dr. Akcrly's Geology of Hadfoa river, pages 17—3:1. 
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broken out in feme places, fo that the upper 
ones prefent their convex bafiss, refembling the 
bottoms of large potafh kettles ; while the con- 
cave joints below will contain feveral gallons of 
water. The rock is remarkably fiflile in every 
part of this mountain. When a joint of thefe 
columns ' falls, it is fhivered into a • thoufand 
pieces* 

The columns of Weft Rock, New-Haven, 
are not fo regular in form ; but they are not fo 
fiflile. Befides, they break more readily into 
bk)cks fuited for building-ftone. Moft of the 
walls in New-Haven are built of this rock. 

The greenftone trap of our diftrifl: generally 
refts upon red fandftone or red breccia. But 
there is a place at the fouthweft end of Mount 
Holyoke, where it 'feems- to fink down into a 
rent or fifTure in the red fandftone, palling un- 
der Connedicut river. There is a fimilar ap- 
pearance at Deerfield river, juft above its mouth, 
where it empties into the Connefticut. 

A Scotch gentleman,* •who has attended 
Jamefon's ledtures in Edinburgh, on examining 

* Dr. M'Naughton of Albany. 

r 
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my fpecimens from Mount Holyoke, pronounc^ 
es them the true wbinjlone of Scotland. This 
rock affords but few diffeminated minerals. 
The fiflures are fometin^s faced with carbonate 
of lime, and rarely with zeolite. Mr. SilE- 
man found confiderable of the latter mineral in 
horizontal v^ins in Pine Rock. And I found 
confiderable dark brown augite in the fame 
locality. Mr. Silliman fays, that moft green- 
ilone, if heated and pulverized, will form a wa- 
ter-proof mortar.* 

Are bafalt and greenftone trap of volcanic 
origin ? This feems to be a fubjedl of very ge- 
neral difcuffion among modem geologifts* 
Bakevvell fays, ^' I am inclined to think that 
" the part of Dr. Button's theory, which rc- 
^^ lates to the igneous origin of bafaltic rock9» 
"' is as well eftabliflied as the nature of the fub- 
" ject will admit of; other parts of the fyftem 
" are much lefs fatisfaftory.f 

** Sec his note tg the I4zd page of Bruce*d Journal. 
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STRATUM 17. 



GEEST. 



THIS is the moft univerfal of all ftrata. 
Every inch of dry land, which is neither naked 
rock nor covered with alluvion, is flrewed over 
wkh geeft. Its character is generally indicated 
by the rock upon which it lies, and by thofe 
which have recently difappeared.* 

* £xtra& from an cflay which I wrote for the! Journal of the 
Board of Agriculture, publiflied at Alban]^, page 58. • 

''The principal difintegrating agents are water and change of 
temperature. In all rocks we find natural cleavages. Rains and 
melting fnows fill thefeVleavages with water ; which, on freezingi 
extends its volume, and thereby fubdividet the mafs of rock into 
iznall portions. More furface being thereafter prcfented to the 
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That part of our feftion, which is included' 
between the weft boundary line of Maflachi 

fetts and the Atlantic, is principally coveredi 
with fiiicious geeft, made up of fragments and 



ft 



" TIiCTC is a great difTerencc in Fockt in ihcir adaptation to the. 
iiaioQ of thefe ageati. A rock of granular quirli, for emmple*. 
ha< but very impcrfeiS: iialural clcavigCh Coofcqncntlj but. 
tiilJe water can gain admittance, Befidei, the liardnefe of the. 
rock will lo'ng rcEA the cupanlivc force of llic Freezing « 
Whcrcai tbe common a'rgillarcoua naie contain! m immenfc i 
ber of fifTure* or cleavages, and [he leiture ii foft and yielding. 
Confc<iaeiitly foilj are formed with great rapidity in Haly diltridl^' 
As facii are preferable to any thing, however plauGble, I will ri 
fei your readers to a few ci^mplet. Sued examples mull neeci 
farily be local ; your readers will therefore dieufc mc fi»r refa>M 
liog them to a locality where I am perfciftly familiar with t. 

"That pan of the town of Chatham, in Columbia county, 
called the paiiOi of New- Con cord, bat argil1a«ou> Hate for lis 
balii rack. In this parilli there are many Hclds Iravtrfcd bj'^ 
ridges of flate rock, which were not covered with a fufEeient " 
coat of foil for cultivation a few years ago, but are now plough-, 
ed flnd cultivalej like,oiher parts of ihcfieldi. That thore, who' 
are curious towitoefi the moK conclulive evidence of the TtpiiL' 
formaliiin of foils from Ihr dilintcgrition of roclci, may not be 
fubjea to the labor of much enquiry or refearch, I mill point] 
them 10 a dillinia locality. On the farm, now owned by Judge 
Patterfon, and formerly by Capt, Ahcl Eaton, on the Union li 
pike road, about fifteen miles from the city of Hodfon, is the laj ' 
Mlityto which I allude. The higheli ridge in i field oi 
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pulverized portioiis of primitive rocks. The 
sarrow valley of Connedicut river is alluvion^ 
and there are a few other very limited locali- 
ties. Along the granular limeftone valleys 

eaft fide of the road, being about one hundred and twenty rods 
aortbeaftcrly from the dwelling houfc, was one entire b:ire flate 
sock, about thirtj years ago. This UA I well remember : but 
I will refer the reader to Mr. Hofea Birge, who flill reiidcs ncir 
tBe place for a confirmation of the fadb. Now mod of this fame 
ridge is good arable Uud. That the prcfcnt coat of foil could 
mot bavc waihed down from the hills above, is evident from the 
pofitioD of the ridge. For the ground between the ridge and 
the hill above i» much the lowcfl. Conftqucntly the earthy foil 
«0Tf ring this ridge of rock mud have been wholly formed by the 
difintegntion of the rock within thirty years. 

" hUj we not fafely infer that the earthy part of foils is perpc* 
toaUy undergoing changes in refpcdk to quality and depth in 
* fome diflri^ts of country ? For example, the rock overlaying the 
flate in the before mentioned parifh, was graywacke. This is cvt- 
dcDtt not only from a coufideration of the geological feries of 
rocks, but from the fadt, that fome of the higheft hills are ftill 
capped with graywacke. As graywacke is chiefly compofed of 
grains of quartz, cemented together by a little alumine, foils 
fofmed of this rock mud be too fandy and loofe. May we not 
therefore prefume, that many hundred years ago, the foil of that - 
pariih was more loofe and fandy than at prefent> and confequent* 
\j lefs productive ? But fince the graywacke rock has chiefly 
paflcd away, and perhaps moflly gone down the Hudfon to form 
the Iflands and flioals at its mouth: and (ince the Hate rock has 
become ezpofed to the dlfintegrating agents, and commenced the 
operation of adding its fubftancc to the graywacke foil, theearlhy 
foil of this diftriv5l ii greatly improved, 
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through Pittsfield and Dalton, there is con- 
fiderable calcareous and filicious geeft and fbme 
alluvion. ' 

Between the weft bounds of MaflachufettS' 
and the river HudfoDj the foil is chiefly aryil- 
laceous and filicious geell, compofed of argil- 
lite and graywacke. Between the Hudfon and 
Sufquehanna rivers, along our feftioa, it is 
more fiHcious, though a parallel feclion might 
be drawn about fifty miles north, which would' 
pafs through a country of alluvion alternating 
with calcareous and argillaceous geeft. In oaH 
fedtion, however, there are many patches of ar^ 
gillaceous geeft, formed of the argillaceous lay« 
ers of graywacke. There are alfo many patcbeSt 
of deep alluvion. * 

I 

" In the eiftmi parti of CoIiimbU county the One rocU hai) 
pilTcd xvtj and left the granular linicfloDC,nhich ia the IW 
flratuni bcnealh it, bare. Neat what ib called Caaian CofiieI)i 
>i I manireft locality. Confcijuenlly, ihe dilimeKratioj; agcDtt' 
luTe commeDced their attacic upon it, and will greatly improve^ 
the aeighbDuriag fi^il by the addition of carbuaate of lime. !■ 
the wedcro part of the fame county, (he upper, or fccondarf, 
(Iratum of limeltooc ftill remains above the graywacke. Ccnftf*.' 
<)ueiitly the toil it dally itnprovcd in that diltnift by the niQnl> 
dctiog down of that rock." 
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. On a general view of our idiftrid, we may 
confider the New-England dates and the north, 
eaft, and foutheaft, part of the ftate of New* 
York, as the proper territory of geeft. This 
portion of our diflri£t, however, embraces feve- 
ral.liUndred fquare miles of alluvion. Particu- 
larly along the banks of the great rivers, near 
the fliores of the fea and on the iilands. 

Though this ftratum is generally made up of 
the difintegrated fragments of the neareft rocks^ 
iome of its conftituents appear, in many locali- 
ties, to have been tranfported from a confider- 
able difiance* More efpecially where it is fitu- 
ated near the bafe of a high mountain. There 
Qiay alfo have been confiderable commii^ture 
between the geeft of different parts of level trads^ 
before the fubfidence of the oceanic w|tters left 
it bare. But it generally appears to be very 
nearly related to the exifting bafis rock. 
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STRATUM 18. 



ALLUVIOm 
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HITHERTO there has been no fubdivifioii 
of this flratum, founded upon the relative ages 
of different layers. Gravid^ £md, clay and loam 
are faid to compofe this flratum^ either, or all, 
of which may be in any place or of any age. 
After I had colleded uiy materials for this ftra- 
tum an4 arranged them in the ufual way, I re- 
ceived a letter from Mr, Henry R, Schoolcraft 
which fet me upon a new courfe of enquiiy. 
He propofes to fubdivide this flratum according 
to the relative ages of the different kinds, and 
affigns diftinftive charafteriftics for each kind. 
It would be very gratifying to me to publifh his 
letter ; but it was written in hafte at the laft 
moment of his departure on the Northweftern 
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expedition with Gov. Cafs, and in a familiar 
ftyle which evinces that he did not exped me 
to take that liberty. 

After applying his fuggeftions to all the fafts 
within my knowledge, I am inclined to confider 
the three-fold divifion, which he propofes as 
hardly tenable. I fliall attempt a two-fold di- 
vifion, upon this plan, leaving all further im- 
provement to be made by Mr. S. after his re- 
turn, when his ftock of materials will be fully 
adequate to the objed. 

Primary Alluvion. 

This is that kind of alluvion, which appears 
to have been formed when the earth, or at lead 
that portion of it in the vicinity of fucH alluvi- 
on, was deftitute of vegetables. Confequently 
fiiere are no trunks of trees, nor other vegeta- 
ble remains, embraced in it nor under it. The 
alluvion embracing the iron ore beds of Salis- 
bury, Con. is a very perfeft example. The 
banks of alluvion along the eaft fide of this 
city (Troy) are alfo primary. Mr. Schoolcraft 
confiders the alluvion embracing the lead ore 
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of Miflburi as truly primitive. I have fei 
ochre in Williamftown, Mafs. and in Blenheim; 
N. Y. in this kind of alluvion j alfij bog ore in 
the latter place, and in the Highlands. 

Having examined but few localities fince this 
very interefting fuggeflion reached me, I dare 
not venture to name even thofe localities, with 
which I am very familiar. Thefe remarks will 
be fufficient to induce the reader to make thofe 
enquiries, which will materially aid this depart- 
ment of the fcience. 

Secondary AUuvlon. 

This kind always embraces or covers trunks' 
of trees, vegetable mould, or fome other re- 
mains, which proves its formation to have taken 
place fince the earth's furface has been adorned 
with " an abundant vegetation." Such is the 
bed of alluvion on which this city, (Troy) is 
built. It appears by digging the wells in this 
city, that after defcending from fifteen to twen- 
ty feet through the coarfe gravel, there are two 
or three layers of tough clay. Among this 
clay are found great quantities of leaves, trunks 
arid limbs of trees, &c. There is now in the 
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Troy Lyceum a fragment of the pinus canaden- 
Jis (hemlock tree) which was interpofed be- 
tween two layers of this clay twenty-five feet 
below the furface. 

Moft of Long-Ifland and other alluvial local- 
ities in the vicinity of New- York are fecondary 
alluvion. It appears alfo, that the alluvion 
forming all the eaftern portion of the Southern 
dates, is of this kind. 

A few miles fouth of Lake Ontario there is a 
large trad of fecondary alluvion, containing ar- 
gillaceous oxyd of iron of the lenticular variety. 
The alluvion is reddifli and feems to be under* 
laid with red fandftone. The ore frequently 
contains very perfect, though extremely minuta, 
ijolulites. They are perfeft petrifaftions, being 
\wholly compofed of the argillaceous oxyd of 
iron, though they are of the fame fpecies as 
thofe minute valuta no^ common in the liviiig 
dilate. Excellent iron is manufaftured from 
this ore ; and the Legiflature of this ftate have 
granted a loan to Gen. M*CIure and A. Cole, 
Efq. to enable them to carry on the manufac- 
ture of it to advantage. Thefe gentlemen, 
from whom I received this defcription of the al- 
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luvion, prefented to the Troy Lyceum fpeci- 
mens of the ore with a bar of the wrought iron« 
On an analyiis we find that it yields a little 
over thirty per cent of pure iron. The Rev* 
R. Searle found a (imilar locality of fmall ex- 
tent twenty-five miles fouth of lake Erie.* 

The bones of large animals are frequently 
found in the fecondary alluvion; alfo vafl 
quantities of ihells in a perfeft ftate of prefer^ 
vation. Though large bones have been found 
near Newburg on Hudfon river, &c. yet they. 
are more frequent in the alluvion of the Weft* 
erii ftates. 

It is worthy of notice, that trunks of trees, 
which have lain for centuries in deep alluvion 
in a found ftate, will decay in a very few 
months when dug up and expofed. I have 
feen a found log^ one foot in diameter, totally 
rotted into a powder in one year, which had been 
thrown up from a cQufiderable depth by the 
roots of a falling buttonwood (platanus occiden- 
talis) of an enormous fize, probably one hun- 
dred years old. Similar obfervations are fre- 
quently made by well-diggers in alluvial distriSso. 

* See American Jour. ScicncC) page 1351. 
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The peat beds of New-Haven, of Dutchefs 
county,* &c. belong to this kind of alluvion ; 
alfo many anomalous rocks of recent local for- 
mation. Thofe petrifaaions which are formed 
of calcareous tufa, as the enormous lignite discov* 
cred by Mr. J. C. Heartt in Madifon county, are 
proper fubjeds of this formation. There is in the 
Troy Lyceum a very extraordinary fpecimen of 
holzjiein (femi-agatized wood) which was taken 
from fecondary alluvion near Mobile. It is 
the trunk of a tree fifteen inches long and fix 
inches in diameter. Forms of knots upon it 
are very perfeft, and the grains of the wood 
diftindly imitated. Its mod remarkable pecul- 
iarity is, that feveral petrified fpecimens of Xy^ 
lojiroma gigantea are contained in cleavages of it, 
which ftill retain the natural colour of that 
fungus. 

To enumerate the many fubftances contained 
in fecondary alluvion would exceed the plan of 
this Index. Indurated marl is found in it near 
Albany, Troy, Catskill, and in numerous other 
localities in the ftate of New- York. In New- 
England marl is extremely rare. Dr. Wm. 

• Rev. F. C. Schaeffcr. 
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Bridgman found it however, in Wilbrahain. 
Mafs. of a reddiih hue, and 1 found a grey van. 
ety at Northampton in finaU quantities. Pe->^ 
troleum (liquid bitumen) often iffues from this 
kind of alluvion and forms an iridefcent pelli- 
cle upon ftanding waters. Vafl quantities of it 
are found at Seneca Lake, where it is called ' 
mineral oil. Dr. Mitchill found native fulphur'li 
in it at Clifton Springs near Geneva. Mr. O.'f 
I. Wiftar found amber in it with coal nea*'' 
Trenton, N. J. and Mr. Godon found at Allens^^' 
town an excellent pigment of bice earth con*-' 
taining phofphate of iron.* 

Mofl waters, which pafs through clay alluvii'' 
, contain muriatic acid, (fpirit of fait) genfii' 
rally combined with lime. A folution of mu-- 
riate of foda is often found in other varieties of 
alluvion ; but it feems to pafs through them 
with rapidity, and on its paffage to be decdin- 
pofed by carbonate of lime and to be detained 
only in the adhefiTC and compaft layers c& 

,,* Mr- Scboolcrafi obfcrTrd pibblcs ot granite, gneib a^j) 
liorableade rock, iatcrmlicd nilh the tmdy lod cilorcoiia a^ 
luTlnn, in the viciniLy of the Vienna gypfum, Ontario eounfr: 
I *bich it very far from aaj lotality of rhefe rockj, being in lliC 
liiljloi 1 fccondsrv country. 
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daf^ i cannot give my vieWs of this fubjed 
better, than to tranfcribe a fhort paper ivhicb.I 
read before the Troy Lyceum. 
.- .* . ■ ■■■ 

** From the experiments and obfervations of 
Dr. J. B. Beck,* Dr. John Torrey,t Dr. S. 
Akerly and others, it appears that fome ftorms 
bring with them large quantities of muriate of 
foda (common fait) to a little diftance from the 
fcs^ Are there not fufEcient reafons for be- 
lieving that many ftorms bring with them mu- 
riate of foda far into the interior, or even acrofs 
the continent ? I do not intend to detain the 
members of the Lyceum with a long difiertation 
upon this queftion. But I will relate a few 
fa^ which have come to my knowledge, with 
a view to induce further enquiry. 

>\I have analyzed what is called the hard 
water of wells in Waterford, Laniingburgh, 
Trpy, Albany, Hudfon, Athens, Catskill, Cai- 
ro, Durham and Blenheim, in the ftate of N. 
York, and I find, they all contain muriate of 
lime. There is no difficulty in accounting for 
tKe prefence of the lime j but whence comes^ 

• Am. Jour. Science, p. 388. f Note to page ^90. 
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fuch an iinmenfe and continued fupply of mi 
riatic acid ? For there is no evidence of the ex- 
illence of any fait mines in or near thefe locali'L. 
ties. But fince they are all embraced in a tran-. 
sition country, we are authorifed to prefumej 
there are none. 

" " May it not be fuppUed by ftorms, bringing 
with them muriate of foda into the inter'ter of 
our continent, as well as near the fea-board^ 
differing only in quantity ? Troy is about one 
hundred miles from New-Haven, which is the 
flioriefl: diftance to the fea, and Albany is but 
fix miles from Troy. Now I have tefted water, 

[ felling in fudden (bowers and long rain-dorms, 
repeatedly, at both thefe cities with the befl pre- 
pared nitrate of (ilver, and generally found 
that it contained muriatic acid. I have not al.' 
ways found it in fnow water, but I did at one 
fair trial in Albany. 

" To avoid the poflibility of error, I always 
collefted it in a glafs veffel placed in an open 
yard at a diftance from any building or tree., ■ 
And in order to be fure that no muriatic aci<Li 
could by any poffible means adhere to the veffel, 
I always filled it with pure water, tefted by ni- 



fmte of fiiver, the laft moment before I began 
tocolleft the water. 

" Is not one of the provifions of nature for 
fertilizing foils and corre&ing impurities, that 
of Iranfporting fea-falt to every part of all ifl- 
ands and continents, in combination with aque- 
ous vapor? Are not all other methods of ac- 
counting for the aimoft univerfal prefence of 
muriatic acid in foils at variance with known 
plienomena ?" 

The rapidity with which alluvion is formed 
is incalculable. The following obfervations 
upon the quantity which patfej by Albany, du- 
ring three days of the frefiiet of April 18(9, 
may be fomewhat inferefting. That part of 
the river, which included the (Irength of the 
eurrent during the frefhet, was 1320 feet wide 
and fifteen teet deep on an average ; >;iving 
the area of a tranfverfe flieet ot 9800 I'quare feet, 
oppofiie to the 8team-boat dock. By [ueafuring 
ihe diltance from this dock to the ferry ftairs, 
Bild repeatedly marking the time required for 
logs, bruth, roots. Sec. to pafs this diftance, I 
afecrtained that the average velocity of the wa- 
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ter for three days in fucceffion was four miles 
per hour. CcMifequently 1 2,544,000 cubic feet 
of water paffed every hour. During the three 
days, I colleded water from time to time, which 
I fet into a clofe clofet for fix days to fettle. 
And I found the earthy fediment averaged aU 
moft precifely one grain ta a quart of water. 
Confequently, leaving out all fradions, about 
twelve hundred tons pafled Albany in three 
days } or a four hundred ton fhip-load each 
day. 

Though this alluvial earth was not formed 
during the frefhet, it was at fome time or other 
produced by the difintegration of rocks. And 
fince fimilar frelhets are frequent, rocks muft 
diflbl ve with great rapidity to furnifli all our 
great rivers with the vaft /quantities of alluvi- 
al earth, which they tranfport annually to their 
mouths, and with which they form iflands, p^- 
infulas, &c. 
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REFLECTIONS 



ON THE HISTORY AND STRUCTURE 



OF THE 



JSARTH. 



KIRWAN, De Luc, and feveral other ge«- 
logifts have adduced many geological fads as 
collateral evidence in fupport of the authentici- 
ty of Divine Revelation. And though Kirwan 
has compared the order of creation, as related 
l>y Mofes, with his theory of the earth, I do 
ii(6t know that any one has noticed the follow- 
fti^r coincidence of a few well authenticated 
fads. 

!• It appears by the hiftory of creation giv- 
en in the fcriptures, that the materials conftitu^ 
ting the earth were created and its folid bails 
finiihed, before animals or vegetables were form- 
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td. In accordance with this fad, we now per- 
ceive that there are no petrifadions, or organ- 
ized remains of aiumals or vegetables in the 
earth, excepting thbfe which are intermixed 
with the outor and more recent ftrata, evidently 
derived from the earth's fur£^e. 

2. Aquatic animals were formed firfl ac- 
cording to Mofes. This is confirmed by the 
eftabliflied fad, that no other relics, but tbofe 
of the aquatic kind, are contained in tranfition 
rocks, which are the pldeft containing any relics. 

3* Dry land animals and plants were formed 
fubfequent to the creation ot aquatics according 
to Mofes, and before the creation of man. Now 
we find the remains of dry land animals and 
plants in the newer, or fecondary, rocks ; but 
not the fragment of a bone or any other part 
of man has ever been found in either tranfition 
or fecondary rocks. 

4. Man was created lafl, after the earth was 
completed and parts of it covered with herbage ; 
of courfe after the procefs of difintegration had 
commenced and foils were formed. In con- 



REFLECT lONy. ^7i 

firmntion of this h&j we find the remains of 
man no where but in the alluvion, out of which 
he was formed. A fpecimen has been found 
in Guadaloupe coniifting of part of a human 
skeleton, embraced in an aggregate of calcare- 
ous fand, confrderably indurated ; but not in a 
fecondary rock ftratum. 

5. Mofes fays, the Lord made " every herb of 
the field before it grew'' — •^ whofe feed is in it- 
felf," &c. This accords with the well known 
fad, that new plant* are ftill fpringing up from 
feeds, probably planted at the creation, wherev- 
er fbrefts are cut away and other fteps taken to 
prepare particular patches of earth for giving 
.growth to fuch particular plants. It is even faid, 
that pulverized roclss have been known to af- 
£3rd feeds and to give growth to new plants. 
Perhaps this latter faft is not well authenticated. 

It is true that fix days is but a fliort fpace of 
time for the depofition of ft rata and for thofe 
other events to have tranfpired in fucceffion. 
But we know that all operations were haftened 
in efFefting fo much in fo (hort a time ; and we 
are only to believe, what is certainly moft ra- 
tional, that though thefe operations were haften- 
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cd, the Almighty eftabliftied laws for govi 

his works at the very firft, and endowed th^ 

firft created atom with its prelent properties. 

I do not pretend that this coincidence of 
fcripture hiftory and geological difcoveries i^ 
atone fufficient, or at all neceffary, to fupport 
the authenticity of Divine Revelation. But it 
is not unworthy the attention of the geologift. 
Suppofe this order of things were reverfed. Sup- 
pofe the remains of man alone were found in 
primitive rocks, dry land*3nimals and plana 
alone in traniition, and aquatics alone in the 
moft recent fecondary rocks, would not everj 
Deift declare this to be conclufive proof, that 
fcripture hiftory could not have been given by 
infpiraiion ? 

From thefe few remarks it appears that, by 
attentively ftudying the prefent ftrufture of the 
earth, and by duly confidering the millions of 
organized beings whofe remains are almoft ev- 
ery where in the more recent ftrata, we mayar- 
rive at fome corred views of the hiftory of out' 

■ Some leirneil Divines Tuppofc each diy to have twen a thoi 
tacd years, liMt wlil> lljf Aliniglity "i ihoufind ]rc^> *rc : 
one di^, and our di; ai i Ihotifiad ycin." 
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|>Ianetr Cuvier fays, " would it not be glori- 

•*' ous for man to burft the limits of time, and', 

•* by a few obfervations, to afcertain the hifto- 

♦* ry of this world, and the feries of events 

•* which preceded the birth of the human 
^ race 2'' 

Many of the great revolutions which our 
earth has undergone can be traced by exifting 
monuments within our reach. " When the 
•• traveller," fays the illuftrious Cuvier,"* 
*^ pafles through thofe fertile plains where gen- 
^ tly-flowing ft reams nourifh an abundant ve- 
" getation, and where the foil, inhabited by a 
•* numerous population, adorned with flourifh* 
^^ ing villages, opulent cities and fuperb monu** 
•* ments, is never difturbed except by the rava^ 
«< ges of war and the oppreflion of tyrants, he 
** is not led to fufpefl; that Nature alfo has her 
** inteftine wars, and that the furface of the 
<< globe has been much convulfed by fucceflive 
'^ revolutions and various cataftrophes. But 
^^ his ideas change as foon as he digs into that 
** foil* which prefented fuch a peaceful afpeft, 
** or afcends the hills which border the plain." 

• Sec Cuvier'e Theory of the Bartb, New-York Ed. p. ap- 
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Shells aiid other marine produ£Hons ^^ are 
'* found in elevations far above the level of ev- 
^^ ery part of the ocean, and in places to which 
" the fea could not be conveyed by any exifting 
" caufe. Still we are forcibly led to believe, 
"^ not only that the fea has at one period or 
^' another covered all ouv plains, but that it 
" rauft have*' overtopped the hills and " re- 
^^ mained there for a long time in a ftate of 
-" tranquillity/'—" The breaking to pieces 
'* and overtumings of ftrata fliow plainly that 
'^ thofe cataftrophes were fudden and violent. 
"*' Life, therefore, has been often diftiirbed oa 
'* this earth by terrible events.^ 



i 
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1 will not detain the reader with any further 
general refledlions upon the hiftory or prefent 
/Irufttire of the earth. The works of Cuvier, 
Bakewell and De Luc contain every thing to 
gratify the moft brilliant fancy, or the moft ra- 
tional curiofity. But with refpe^ to our own 
country I will fuggeft, that if we fuppofe moft 
of the primitive rocks to extend throughout 
North-America, fometimes fupporting other 
ftrata and fometimes expofed to our view from 
the difruption pr difmtegration of the higher 
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ftrata, almoft every geological phenomenon may 
be explained. We (hould then fay, that in 
New-England the granite does not lie very low 
any where ; and that in certain places it is 
laid bare. That in the weilem dates it gene- 
rally lies very low, and is entirely concealed by 
tranfition and fecondary rocks. And that be*- 
yond the Miffifippi it is confiderably elevated, 
fo that it becomes vifible in Arkanfaw. Alfo 
that it comes fo near the furface for feven hun- 
dred miles along the weft fide of the Miilifippi, 
as to raife up its affociates, granular quartz and 
primitive limeftone, to view.* 

* Sec Schoolcraft's obfcrvations in a note to this Index, p 2i6 



CORRECTION. 

At the 114th page it is faid that the mountain range of gneifs^ 
mica-flate and talcofe rock including Saddle Mountain, is infu- 
lated or pcninfular, on account of the meeting of the two ranges 
of granular limeftone. Since that part of the Index was flruck 
•ff, th« %d Vice Prefident of the Lyceum, David Quel, Jun. ECtp 
has attentiTely traced the weflem range of lime rock, and finds 
it interrupted for a narrow fpace by a branch of the talco^mica* 
ceons rock, which crofles the ralley near the foutheaft comer of 
'Weft-Storkbridge. This branch diredts its courfe towards the 
Taghconnuc mouittaiii, and may be the connetSUng link between 
the Highland and Hinfdale primitive ranges. 

Z 2 



Explanation of the Plates. 



IN addition to explaaatioDS of PLATE I. in the fore- 
part of the book, it should be observed that Fig. 3, is 
to represent a secondary country, where both transition 
and secondary rocks appear. By attending to the 
numbers of the interrupted fields and patches of dif- 
ferent strata, a pretty correct view of the secondary 
country to the we^t may be formed. The figures re- 
present the strata as follows : 1. Granite, 2. Gneiss, 
3. Hornblende rock, 4. Mica-slate, 5. Talcose rock, 
6. Granular liofiestone^ 7. Argillite, 8. Metalliferous 
limestone, 9. Graywacke, 10. Red sandstone, 11. Brec- 
cia, 12. Compact limestone, 13. Gypsum, 14. Secondary 
sandstone, 15. Basalt, 16^ Greenstone trap. 

PLATE 11. is intended to- represent the probable 

appearance of the rocks between Susquehanna river 
near Jericho in the state of New-York, and the Atlantic 
ocean at Boston in Massachusetts. The rocks on the 
surface are laid down from actual observation; and, 
from an attentive consideration of the facts recorded in 
ihis Index, it is inferred, that should these rocks be cut 
across several miles in depth, they might present ap- 
pearances in some measure resembling these drawings.. 
The height of the mountains, &c. is greatly dispropor- 
tioned to the real extent of the section. In such a sec«> 
lion the deformities of the country must be highly car- 
ricatured, in order to represent them to advantage od 
a plate. 

The lower section on the plate is but a continuation 
of the upper one. The figures represent similar strata 
with those set down for Fig« 3, Plate I. 
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^^B. 


Basalt 46, 134, 249 


^^KTVNOLITE 138 


Basanite 177 


^^^^Rbria 94 


Bed. an extensive 


^^^Eregated, united by 


mass interposed be- 




Itveenstrata or layers 16& 


^■^le 


Beryl 93, 104, 118, 121 


^^^Este breccia 221 


Biemulh 164, 105 


H^^^HculUire 5S 


Bilumea, a mineral 


1 Alluvial class 26,40,257 


substance in appear- 


Alluvion 49, 262 


ance resembling 


Alphabet 19 


pitch. It gives the 


AIum-.'ble 175 


peculiar odour to 


Amelhystiae quartz, 


burning pit coal. 


il is violet blue 991 


Bituminous shale 234 


Ani|>bibioli(e 70 


Blende Hi 


^^mygdaloid 46, 134.249 


Blocks, fragments of 


^EXniorpbouE, ivilbout 


rocks,io size between 


^m any regular shape, 


pebbles and boulder?. 


V^ tincryslallized. 


perhaps between six, 


^ Analcimo 251 


and twenty-four, inch- 


Analysis of soils 60 


es in (liaraeler. 


Anhydrous, not con- 


Bones S18, 219, 2136 


^ taining any water. 


Boulders, large frag- 


^^Aoomalous 166, 179 


ments of rocks ; larg- 


^^W^thracite, bard sbin- 


er than blocks. 


^^BjDg coal which bums 


Breccia 42, 194, 217 


^^Bwilhout smoke 163 


Breccioids, resembling 


^■blimouy SI3 


breccia in appear- 


^^Knillaceous, clayey. 


ance but not in geo- 


^Hkgitlite 81, 36, 163 


logical relations 221 


^Kneoic 118,138 


Brittle slate 191, 209 


^■kbcstos 161 


Buet's observations 126 


^Kngite 105, 161 


c 


^E 


Calcareous eandslone 35 


^MtryleslOl, 111,131,165 


Calcareous spar, crya- 


^^V [£02 


lallized,or eemi-cryi- i 
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talHMl wbMate of 


the coats ofan onioa, 


Ume 351 


all having a coftunon 


eamllanr, afaaped tike 


centre. 


«faair. 


ConcholJte 73 


CartMii, tbe baois of 


Concreted liaiestoae 233 


chtrcMl. 


Codlervalivea 67 


CarboMtfl, fcny com- 


Copper 101, 186.212 


btie shemicall y cam- 


Copperas water I t7i 181 


Corallinite 199 


Uned jntb carbonic 


CoraU 85 


Mid. ... 


Crealioo, history of 273 


Carbcia«t«.-or iron 104 


Cryslallioe limestone 164 


CarbpueKiil, iheba- 


D 


■ii of otatfCftal chemi- 


Dalaby'a observations U6 . 


callj canbiDed with 


Decompodtion.tliese*,^^^ 
paratinnoflhe consIi^jK*,^ 


C«rbarBtofiron 173, 202 


CktakiUHt. 199 


chemical means. iSHn 


Carerna. 330, S3e, 239 


Deliquesce. tu<)idSulra.>Jtf- 


iChmbu^B^ 261 


by the moisture of the ^i3# 


ChaMow 104, £39. S51 


a^moaphere. 


Chalk a33 


DerMiri tic, tree-shaped. 


Chalybeate (priDgsl 17.204 


Diamond rock ]77 


ChioriU 22, ITA 


Disintegrating agents 267 


Chlorite ilate 173 


Disintegration, the 


Chrysoberyl 93 


crumbling down of 


Ctauea 25 


rochs into allavial 


Cleavage, a natural 


sail. 


fissure or plact: oTae- 


Disseminated, when 


paraticKi in a mineral. 


small minerals are 


Clinton's diuQurse 127 


scattered or inter- 


Coal 210, 239 


spersed in the sub- 


Cobalt 118.138 


stance of larger oties» 


CoccoWe 106 


or in rocks. ,, 


CoIhiddi 260 


Dolomite 35, l«t> 
Drawing-slate 174 


Combu.tibIe« 53 


Compact limestone 43, 222 


E , ,, 


CoQceDtric, when 


Efflorescence, the pow- 


epberica) layera lie 


der on some sBline or 


„ over each other like 


alkaline substances by 
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ixpoaure to the at- 
mosphere. 
Klastic marble 161 

Entotnolitc 71 

Ef»i(loie 138 

Eri^tiiatolite 85 

F 
Fascicular, composed 
of several needle- 
form diverging crys- 
tals. 
Felspar 20, 93, 103 

Fish, impressionsoflGS, 215 
Fibrous quartz 174 

Filiform, in the form 

of threads* 
Fissile, easily split in- 
to parts. 
Flint 229 

Flinty slate 209 

Floetz, a Germanword 
used to denote fl^t or 
nearly horizontal 
strata* 
Floetz lime!>tone 43 

Fluor spar, fluoric acid 
combined with lime, 101, 

[111 
Freestone 209 

G 
Garnets 144, 145 

Geest [pronounced jd- 
est, derived from ge, 
land, and esn, is] 48, 

[267 
Geognosy, nearly the 
same as geology. 
Though some j^eolo- 
gists apply it more 
particularly to the 



theory of the forma- 
tions. 
Giant's causeway 250 

Gibraltar 215 

Glance, a German 

word for shining. 
Glass sand 146 

Glossed argillite 173 

Gneiss 32, 112 

Granite 31,91,111, 228 
Granular limestone 35, 123, 

[124, 154 
Granular quartz, 35,123, 

[177, 228 
Graphic slate * 174 

Graywacke 38, 187 

Greenstone porphyry 133 
Greenstone trap 47, 134, 

[137, VSk 
Grindstone 195 

Gritstone 39 

Gvpsum 22,44, 227,237 

H 
Hard water 209 

Helmintholite 71 

Hematitic ore 150 

Hepatic water 175, 204 
Holzstein 267 

Hornblende 21, 118, 140 
Hornblende rock 32, 133 
Homstone 229 

Hydrogen gas, inflam- 
mable air, the basis 
of water. 

I 
Ichthyolite 71 

Indicolite 121 

Iridescent, coloured 
like the rainbow. 
Iron 104, 113, 132, 145, 
[149,161,205 
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Jasper 
Kalmia 



174, 234, 239 



K 
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Lamellar, consisting of 

ptates. 
Lamellar quartz 251 

Laminae, thin plates or 

leftv^es. 
La?a 28 

Lead 100,101, 111,185, 

[202, 228 
Lenticn]ar,shaped like 
a douole convex lens, 
or a spectacle glass. 
When the resem- 
blance is- but yery 
distant. It is still call- 
ed lenticQlar. 
Lenticular iron ore 265 
Lias stratum 222 

Limestone 23, 35, 43, 228 
Lithographic stone 232, 

[239 
Lydian stone 177 

M 
Magnesia 152, 161 

Magnetic, attracted by 
iron. 

Mammodolite 70 

Manganese 124, 203 

Marble 162,226 

Marl, a compact mass 
of carbonate of lime, 
clay and sand, 62, 367 
Mechanical deposites, 
beds or layers which 
were deposited from 
a state of suspension 
IR water, 



Melanile 132, 14o 

Metalliferotis, contain- 
ing ores or metals 
Metalliferous lime- 
stone 37, 164, 181: 
Metals 55, 210 
Mica 20, 93, 121 
Micaceous iron 149 
Mica-slate 34, 142 
Milford marble 160 
Milky quartz 173, 179, 217 
Moljbdena 93,94, lOd 
Money -diggers 109 
Muriatic acid 268 

N 
Nagelfluh 220 

Niagara 21 'f 

Nodule, protuberaDGe 
or knob. 
Nova-Scotia 217 

Nutriment 62 

O 
Obsidian 36 

Oceanic 230 

Ochre, allaWal earth 
of various kinds com- 
bined with oxyd or 
carbonate of iron. 
Opal 239 

Organic relics 66 

Oxygen, pure respira- 
ble air. When com- 
bined with a metal, it 
forms a rust or oxyd 
of it. 

P 
Palisadoes 254 

Peat 267 

Pebbles 50 

Petrifactions 67 

Petroleum 266 
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Fetro-silez 104 

Phosphate of lime* 1 1 0, 

[132 
Phj'tolite 90 

Finite H4 

Plumbago, or black 
lead, consists of car- 
bon with a little iron 94, 
[105,109, 113, 118, Vz4 
Porpbyritic^aeiss 1 15, 116 
Porphyry 33, 134 

Potstone, a fine close- 
grained variety of tal- 
cose rock 147 

Pre(;ious stones 53 

Prehnite 138, 251 

Primary alluvion 26S 

Primitive class 25, 31, 91 
£9 Primitive slate 164 

Primitive trap 33,i33, 136., 

[138 
Puddingstone 130, 2J 6 

Pumice 29 

Pyrites, coml«ination 
of metals with sulphur 
particularly iron and 
copper 174, 201 

Pyroxene 161 

Quarry stones 52 

Quartz 19, 35, 101, 111, 

[173, 175 
Quartz crystals 177, 180 

* Sitfce this work went .to 
prds. Dr. John I'orrey has in- 
formed me, that he and Mr. 
Pierce have difcovercd cryftaU 
of pboiphate of hme in mica- 
Hate near N. York, one inch in 
^•mcter. 



Quartzose, chie6y 
made up of quartz. 

K 
Kain 270 

Ked sandstone 40, 206 

Retieciions on the 
Earth, &c. 273 

Ketirs 66 

Ko( k-salt 44, 241 

Kocky Mt. 106, 228 

Kubblestone 38, 188, 190 

S 
Salisbury mine 150 

Salt 44 

Sandstone 40,44,227 

Sappaxe 146 

Sapphire 203 

Sardonyx J^51 

Secondary alluvioB 264 
Secondary class £6, 218 
Secoodsury nHddstoDe 44 

[243 
Selenite 227 

Septariuih 24T 

Serpentine 37, 100, I10« 
[148, 150, 152, 162 
Shell limestone 43 

Shorl, black opaque 
prismatic crystals 104, 

[11^, 145 
Sienite 33, 133, 134 

Si ticious felspar 98, 121 
Siltcious slate 176 

::iilver 185, 202 

Slate 227 

Soapstone 147, 148 

Specular, having pol- 
ished faces. 
Specular iron ore 149, 150 
Statuary marble 162 
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Staurotide 

Steatite 

Stoll$>tein 

Stilhite 

Storms 

Striated quartz 

Strontian 

Suboniinate 



144 

147 

140 
251 
26'. 
176 
201,231 
165 



Sulphate, when any 
base is united with 
sulphuric acid. 
Sulphate «f iron 117, 131, 

[24.1 
Sulphate of lime 240 

Sulphuret, when sul- 
phur, in its 8imple 
hfate uncombined 
with oxygen, is che- 
mically combined 
with a metal or an 
alkali. 

Sulphuret of iroD 117,204 
Sulphuretted bydro- 
. gen 175, 176, 204 

Superincumbent class 27, 

[4£, 249 
T 
• Tabula'', table-like, 
broad in proportion to 
the thickness. 
Talc 21, 147, 148 

Talco-micaceous rock 146, 

[150 
Talcose rock 34, 147 

Talcose slate 174 

Teilurium 10 1 

T«' ^Hsioue 24?) 

rmali^, resem- 
bling shorl but is not 
bJack 98, 121 



Transition class 26, 36, 163 
Transition limestone 37, 

[183 
Translucent, admitting 
the transmission of 
light but not so as to 
present distinct ima- 
ges. 
Transparent, through 
which objects may be 
distinctly seen. 
Trap 33, 47, 193 

Tremolile 104, 161 

Tufa, carbonate oflime 
which ban been' depo- 
sited from water in a 
concrete state 29 

Tungsten 104 

V 
Useful minerals 52 

V 
Vegetable nutriment .o2 
Veins of granite 97 

Verde-antique. 161 

Volcanic ashes 28 

Volcanic breccia 29 

W 
Water 269 

Water limestone 246 

Wells 269 

Whetstones 145 

Whinstone 256 

X 



'f 



X^lostroma 



267 
129 



Young's remarks 

Z 

Zeolite 251 

Zinc 101,111,185 

Zircon 94, 110»118 
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